: BULLETIN 1123 
NITED STATES DEPART MENT OF AGRICULT RE 


i s , Pa As a 
e he ae le pe =o 
J et ms 


PLANTING 
HARDWOOD 
SEEDLINGS | 


; 
, 
co 
ad 

§ 
* 
& 
ha 
4 
e 
4 
J 





OREST TREES grown on the farm add to its value and 
beauty. They supply material for farm use, such as 
poles, posts, and cordwood; and they afford shelter for live 
stock, and protect crops and buildings from the hot winds of 
summer and the cold winds of winter. Moreover, they can 
often be grown successfully on soils too poor or on slopes too 
steep for the successful production of the ordinary agricultural 
crops. 
It is the purpose of this publication to point out simple 
methods which may be followed in planting and caring for 
hardwood trees on the farm and in collecting, extracting, and 


storing the seed of the common hardwood trees of the United 
States and in growing the young trees in a home garden or 


nursery. 


Contribution from the Forest Service 
WILLIAM B. GREELEY, Forester 


Washington, D. C. January, 1921 
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WHAT TREES TO GROW. 


} DECIDING on the species of hardwood trees to be grown on the 

farm, one should keep in mind, first, the object of growing the 
trees, and, second, their adaptability to the climate of the region and 
to the situation in which they are to be planted. To illustrate: The 
boxelder is not a good tree to plant for lumber; yellow poplar, because 
of climatic conditions, can not be grown successfully in the plains 
region of the central United States; and hardy catalpa will not thrive 
on poor sandy or heavy clay soils. To a certain extent trees may be 
grouped as those most valuable for lumber, for posts and poles, for 
windbreaks, etc. An attempt has been made in Table 1 to group the 
hardwood trees according to their suitability for such uses. The 
second consideration is very important. Too often prospective 
planters are dazzled by tales of trees that will thrive on any and 
all soils, that will grow with extreme rapidity, that are imperishable 
when set out as posts, or that are much more valuable than other 
species for lumber. It is usually safe to assume that such reports 
have little foundation in fact. The best trees for planting on the home 
farm are usually those that grow naturally on similar soils in the 
region or those that have been tried out by the neighbors and have 
been proved a success. Many plantations have turned out to be 
failures, with resulting disappointment to their owners, because of 
the selection of trees unsuited either to the climate or to the soil of 
the planting site. 





Note.—This bulletin does not represent original work by the writer. The information it contains has 
been compiled from numerous sources. The writer is indebted especially to Prof. J. 8. Illick, of the Penn- 
sylvania department of forestry, for considerable information and many helpful suggestions. 





3 








Farmers’ Bulletin 1123. 


TaBLeE 1.—Hardwood trees most valuable for various purposes. 





Railroad ties and 





Lumber, Handle stocks. Excelsior. round minetimbers. Cooperage stock. 
| 

Ash. Ash. Aspen. | Black locust. Ash. 
Basswood. Beech, Basswood. | Honey locust. Basswood. 
Beech. Birch, Cottonwood. | Red oaks. Beech, 
Birch. Hickory. Willow. | White oaks. Birch. 
Black cherry. Sugar maple. Yellow poplar. White elm. 
Cottonwood. White oaks. Sugar maple. 
Cucumber. White oaks. 
White elm. Red gum, 
Hickory. 
Sugar maple. | 
Red oaks. | 
White oaks. 
Red gum. | 
Sycamore. | 


Black walnut. 
Yellow poplar. 


Veneer logs. Poles and posts. Hardwood distillation. Windbreaks. 





Basswood. Hardy catalpa. Beech. Green ash. 
Beech, Coffee tree. Black birch. Boxelder. 
Yellow birch. Red elm. Yellow birch. Cottonwood. 


Eucalypts. 


Sugar maple. 
Hackberry. 


Eucalypts. 


Black cherry. 
Black locust. 


Sugar maple. 


Oaks. Honey locust. Silver maple. 
Red gum. Russian mulberry. Russian mulberry. 
Sycamore. Oaks. Osage orange, 


Russian olive. 
White willow. 
Yellow willow, 


Black walnut. 
Yellow poplar. 


Osage orange. 
White willow. 


The planter will doubtless be influenced in his choice of species by 
their rates of growth. Tables 2 and 3 show this approximately for 
the kinds of trees for which growth figures are available. The rates 
indicated may be too low for some trees in some regions, but it is 
believed that the tables are reliable for purposes of comparison. 


TABLE 2.—Average diameter growth of hardwood trees. 


Average number of years required to grow Species. 


each inch in diameter. 


| 
..| * Eucalypts. 
| * Cottonwood, black willow, * white willow,* honey locust, 
* black locust. 
Red gum, * silver maple, *white elm, * Russian mulberry, 
yellow poplar, chestnut, * hardy catalpa. 
90 7-FOMts. 2... ... 6. .---- | * White ash, *green ash, * boxelder, * black walnut, 
* butternut, red oak, black oak, *bur oak, aspen, 
| *osage orange, basswood. 
Hickory, white oak, chestnut oak, paper birch, *hard 
maple, yellow birch, beech. 


4 to 3 years.. 
2 to 4 years. 


I aa Cok ianaasseee niu’ 


5 to 10 years. 


The table is based upon the growth of trees both in plantations (those starred ) and in natural forest (those 
notstarred). In plantations more rapid growth can often be secured, particularly of the trees named in the 
lastline. 
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TABLE 3.—Height growth of hardwood forest trees produced from seed. 


[Average height.!] 





| 


At 10 At 20 At30 | At50 


Species 
PP CULES. years, years. years. years, 








Feet, 
MPR 2s a antes Segoe Geter ekeds 70 
Se eee 62-83 
BS 50050302 Ss 50-75 
Ee eee aN 37-63 
UM a aie Sry i icin cata os 22-42 
Paper birch........ eae | 62 
Yellow birch............ : 15-54 
DEL Se MECN Ss Shae katie ity aw.cree a Saswecesiaas es. ee aeadedety |, . GRU Roses Vow nauicdesceeeee mene mnS 
Ts ead hawk > asdtechascceticedeneaceteenasascavel> t- QRRS Sie oe 
RUN MIIE Sig 5-0 wince wcles <pind 64 
Cottonwood ©... 2.0.5.5. ; 136 
Ce eee eee 40 
PUNY Ue 4A OS BUM) 6 i522. 2 Sense. seacccanceesscssscces-s| SEB] TOOT SiS0G7-- 2... 
Shagbark hickory............ ‘ 32-51 
a 44-65 
Meinl cc chyaerekadidcsccnenscstneessiarasccacn<eaer Wik "aR -. |. -abracoedoee 
Silver maple2.......... 80 
Sugar maple...... 10-48 
MEP ONEONS ose¢6see;s's 60 
ee 72 
Whiteoak........ 53-63 
Osage orange 2... . Porn 
OG CUM. .6 265... 108 
Black walnut 2. . 60 
Black willow 3... om 109 
oh aE Ee mer er ere Ma Me | CR Re Be ee 
Yellow poplar............ 78-83 








*Data not available. 

1 Theslower growth in each case is on poor situations; the more rapid growth, on better situations. Where 
only one figure is shown, it represents approximately the average growth on all situations where measure- 
ments have been recorded. In plantations, the height growth should equal and often exceed the faster 
rate of growth indicated by the table. 

2Growth in plantations on farm lands. 

8 Measurements made on trees in the lower Mississippi Valley where growth is very rapid. 


PLANTING TWO OR MORE KINDS OF TREES TOGETHER. 


A mixture of two or more kinds of trees in a plantation may some- 
times be desirable, although it is hot ordinarily recommended. For 
their best development, some trees, such as cottonwood, should be 
spaced widely in a plantation; others, such as black walnut and 
black locust, have such scant foliage that their shade does not 
prevent the growth of a heavy sod of grass. In both of these cases, 
a mixture will more completely utilize the area planted, increasing 
the yield and bringing about better forest conditions in the plantation. 

Mixtures may be desirable for other reasons. Planting stock of 
one species alone may be expensive; and if a less valuable tree, or 
filler, to be cut out when the trees begin to crowd, is mixed with the 
main crop, it will keep down the first cost. If a species to be planted 
is liable to serious diseases or insect attack, as are chestnut and black 
locust, the planting in mixture with another kind of tree not liable 
to such attack will provide for a stand of trees in case the chestnut 
or locust is killed. : 

The following list gives a number of hardwood mixtures which 
should prove successful on soils and in regions adapted to both 
species. It can not be stated with assurance that these mixtures 
will produce a satisfactory stand, because experience with them has 
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not been sufficient to serve as a strict guide. 
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Ordinarily, plantings 


of one species only are more satisfactory: 


Hardwood mixtures for planting. 


Cottonwood and silver maple. 
Cottonwood and green ash. 
Honey locust and hackberry. 
Honey locust and green ash. 
White elm and hackberry. 
White elm and green ash. 
White elm and white ash. 
Black walnut and green ash. 
Black walnut and hackberry. 
Black walnut and hickory. 
Black walnut and white oak. 
Black walnut and white ash. 
Black locust and yellow poplar. 
Black locust and white oak. 





Black locust and boxelder. 
Black locust and hickory. 
Yellow poplar and white oak. 
Yellow poplar and hard maple. 
Yellow poplar and hickory. 
Red gum and white oak. 


| Red gum and hickory. 


Red gum and beech. 


| Green or white ash and hackberry. 


Green or white ash and hickory. 
Red oak and basswood. 

ted oak and white oak. 

ted oak and hard maple. 

Red oak and hickory. 


LOCATION OF PLANTATION OR WINDBREAK. 


Generally speaking, unless intended for windbreaks, plantations 
should be located on the poorest soil of the farm, that least suited to 
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the production of ag- 
ricultural crops. Hill- 
sides and poorly 
drained or rocky or 
sandy situations 
should be selected, if 
there are such. Cor- 
ners of the farm cut 
off by a stream or rail- 
road may be chosen. 
If there are no such 
situationson the farm, 
the plantation should 
be located near the 
buildings, where it will 
not only be conven- 
ient but will serve as 
a windbreak. 
Windbreaks for pro- 
tection of the home 
and buildings should 
be located on that 
side of the buildings 
and the stock-feeding 
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yards against which the prevailing winter winds blow. If a narrow 


windbreak of only a few rows is planted, it should be several rods away 
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from the building or yard. Snow drifts under the lee of such a wind- 
break and lies deep around buildings or a feed lot close to it. 
This drifting may be partially prevented by planting two such narrow 
windbreaks parallel to each other and about two rods apart. Snow 
will then drift into and for the most part be held in this intervening 








space. 
5 Windbreaks for crop protection should be located so as to protect 
the crop from the most damaging winds, usually summer winds. 
As efficient windbreaks exert their protective influence along the 
surface to a distance of from fifteen to twenty times their height, 
the intervals between them should be about fifteen or twenty times 
the height of the trees at their maturity. 













ESTABLISHMENT OF PLANTATION. 
PLANTING OF STOCK. 










In starting a grove, the planter ordinarily has the choice of using 
seedlings, seed, or cuttings. Seedlings 1 or 2 years old are preferable 
in the great majority 
of cases. They are 
fairly cheap and have 
the best chance of 
succeeding. 

Nut trees, such as 
walnut, hickory, and 
oak, develop a very 
deep taproot and few 
lateral feeding roots 
during their first year. 
They can not ordi- 
narily be transplanted 
to the field so success- 
fully as other trees, so 
that planting the nuts 
or acorns on the per- 
manent site is usually 
considered preferable. 
Black walnut planta- 


tions have been suc- Aes Ee 
cessfully started by F1¢. 2.—Shellbark hickory plantation, 27 years old. Champaign 
% County, Ill. 
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the use of sprouted 
nuts. It wouid seem that the same method might be followed with 
other nut trees. 

| Cottonwood and willow plantations are most easily started with 
cuttings. These are simply from 12 to 14-inch sections taken from 
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the 1 or 2 year old twigs of Jiving trees. The cuts should be made with the 
a sharp tool, to avoid bruising the bark. Cuttings should be collected do 
during early winter and buried in moist sand in a cool place until the 
time for planting. 

PREPARATION OF SOIL. 60 


see 
spe 
no 


The necessity of soil preparation will depend somewhat on the 
region. On the prairies or in other regions where tree growth does 
not naturally thrive, the area should be plowed, preferably in the 





fall. In. regions where trees naturally thrive, such preparation, | Th 
is also decidedly beneficial although not always necessary. Heavy jec 





Fic. 3.—Soft maple plantation. Trees 5to 13 inchesin diameter. Jefferson County, Iowa. 


sod land in any region should not be planted until it has been plowed W 


and cropped for two or three years. Ne 


lit 
METHODS OF PLANTING AND SOWING. 


an 

SLIT. pr 

In the slit method a wedge-shaped hole is opened in the ground by ar 

inserting a spade or mattock and moving it backward and foreward. nu 

The root of the tree, or the cutting, is then inserted back of the tool sh 

in the cleft thus formed, the tool is removed, and the earth is pressed de 
with the foot firmly around the plant. If the root systems are not 
overlarge, this method may generally be used with success in light 

soil that is free from rocks. ; 
INDIVIDUAL HOLES. - 
bl 


If the soil is heavy or rocky, or if the trees have large root systems, 
the best method is simply to dig a hole for each individual tree, pull 


ease ana 
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the soil in over the roots, and tamp it thoroughly. This is un- 
doubtedly the surest method for trees of large size. 


th 

ed 
he PLANTING SPROUTED NUTS. 

A simple and successful method of planting black walnut was dis- 

covered by a farmer in Indiana. It should be equally successful, it 








he seems, with the oaks, hickories, butternut, or any other hardwood 

es ¢ species which develop pronounced taproots and in consequence can 

he not be very successfully transplanted from the nursery to the field. 

n, | This farmer buried the walnuts in a shallow pit where they were sub- 

vy jected throughout the winter to the action of moisture and frost. 

: 

Fig. 4.—Cottonwood and green ash windbreak. Butler County, Nebr. 

i With the advent of warm spring weather, the nuts began to sprout. 
He planted the sprouted nuts on well-tilled land by scooping out a 
little soil with his hands, placing the nuts in the holes thus formed, 
and covering them lightly. In following this plan there are several 
precautions which should be taken: (1) The pit in which the nuts 

7 are stored should be located in a well-drained, shaded spot; (2) the 

: nuts should be protected against destruction by rodents; and (3) they 

should be examined frequently in the spring so that there will be no 

delay in setting them out shortly after sprouting commences. 

| FURROW. 


The young trees or seeds may be planted in a plowed furrow. This 
is a rapid method and usually quite successful. It is especially suita- 
ble for planting cottonwood and willow cuttings. Seedlings are set 

163569°—20——2 
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in the bottom of the furrow, and loose earth is pulled around the 
roots and tamped firmly, Cuttings are set in the furrow with the 
lower ends down in a slanting position. About 1 or 2 inches of the 
cuttings should be left extending above the surface of the ground. 
Soil is then pulled in and trampled firmly about them. Seeds are 
dropped in the furrow, several in a spot at regular intervals, and coy- 
ered with 1 or 2 inches of soil. 


SEED SPOT. 


In the seed-spot method seed are sown directly on the planting site 
in spots at regular intervals. The ground in these spots is usually 





Fic. 5.—Green ash plantation, 40 years old. Champaign County, Ill. 


stirred somewhat with a spade or mattock, then several seed are 
dropped on the spot and covered to a depth of 1 or 2 inches with 
soil. This method is particularly suitable for fall sowing of the seed 
of the oaks, hickories, black walnut, and butternut. 


BROADCAST SOWING. 


The seed may be scattered broadcast over an area, either plowed 
or unplowed, in the same manner as wheat and oats are sown. This 
method is not recommended for any species, as it requires a large 
quantity of seed to the acre and is likely to be unsuccessful. 


SEASON OF PLANTING OR SOWING. 


In general, early spring planting is preferable to planting at any 
other season, As compared with fall planting, it has at least two 
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distinct advantages: The stock has a whole growing season in which 
to become established before it is. subjected to the rigors of winter; 
and it is not in immediate danger of being heaved out of the ground 
by alternate freezing and thawing. If there is no great danger of the 
seeds being disturbed by rodents during the winter, fall is the prefera- 
ble season for direct sowing of the seed of nut-bearing trees and of 
the oaks. When this danger exists, spring sowing is advisable. 


SPACING OF TREES IN PLANTATION. 


If timber is the primary object of a plantation, rather close spacing 
is advisable. This method produces trees with straight bodies and 
few branches, and hence of high lumber value. If the primary object 


Fia. 6.—Osage orange windbreak, 12 years old. Monroe County, Iowa. 


is protection, close spacing in the rows and wide spacing between 
them is best; for it will produce trees with some branches extending 
nearly to the ground, and-hence will give the greatest protective 
efficiency. The actual spacing desirable for these two purposes de- 
pends upon the characteristics of the tree, upon the region, and upon 
the area or site to be planted. Trees which grow well in shade, such 
as hard maple and beech, may be planted more closely than those 
which require abundant light, such as cottonwood and yellow pop- 
lar. On situations which because of poor soil are unfavorable to tree 
growth, closer spacing is advisable than on more favorable situations. 
The greater number of trees to the acre will compensate for the higher 
mortality soon after they are set out, and, through the greater amount 
of shade furnished, will! afford better protection to the soil. In regions 
of little rainfall there will not be sufficient moisture to suppcrt a dense 
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grove of trees. Accordingly, very close spacing can not be practiced 
there unless irrigation is possible. 

The approximate spacing considered generally desirable for the 
more promising species is shown in Table 4. To meet a specific condi- 
tion of soil or climate, some other spacing may be better. Before 
planting, it is advisable to write to the State forester concerning the 


matter. 
TABLE eee trees. 


| . 
Spacing for 


Spacing for| two-row Spacing for| two-row 


Kind of trees. 





Spacing for | 
| 
_|| 








Kind of trees. | woodlot. wind- woodlot. wind- 
break. break. 
miele ee oe 
rect. Feet. | “eet. Feet 

SeONNNNRS > Caste lcaseeasaw 6by6 | 4by8 || Honey locust........ | Sbys8 |. 
J) Cte Nanesekpeves Hard or sugar maple = 
EMR Sion si 5cob wees BOO lcsskesnd Sei ge 
PE Mais cecsestocscc SOPD iscasbescece |: EReeee GUOETY ... 56occalicccnasavecd 
pO A eee OPO Aeaxccescccs | Es cc cexaccemnsunnsce-s 
RIG te oo lint swesiec ha 4by8 White oak..... 
Hardy catalpa............. TET te senecaeted | Osage orange. . 
ee CUES losscssvcene Red gum........ 
IIE ss onennsdcccsks 10 by 10 4 by 10 || Sycamore........ 
OD Foe niesGe ses ensn WO Nas Seseeean Black walnut.... 
Eucalyptus (blue gum). ... 10 by 10 4by 10 || Yellow poplar... 
LL ea CNIS hos sces5 ---+ || White willow.... 
pg” ROO: Isecksancton | Yellow willow 


Table 5 shows the number of trees required to the acre for the 
spacings given. 


TaBLe 5.—Trees required to the acre with spacing indicated. 


angen noha eine 
| 4by6 | 4by4 








% . 
| | | 

Spacing in feet...............- | 10by 10. | Sby8. | 6by 8. 6 by 6. | 4 by 8. or or 
ape | | 3by8. | 2bys8. 

a | | 
3 ; | | | . 
Number of trees required to the acre. 436 | 680 908 1, 210 | 1,361 1, 732 | 2,723 
| | es 











CARE OF PLANTATION. 


CULTIVATION. 


Though cultivation is not absolutely essential in all cases, par- 
ticularly on loose soils in the regions where hardwoods thrive natu- 
rally, it is nearly always beneficial to a plantation, and especially so 
during the first several years of its existence. Cultivation is essential 
to success in regions of little rainfall where irrigation can not be 
practiced and on areas heavily sodded with grass. A heavy sod 
practically insures the failure of a young hardwood plantation. 
Horse cultivation is entirely practicable. If desired, some agri- 
cultural crop, such as potatoes, may be grown between the rows of 
trees during the early period of the plantation’s growth. Cultiva- 
tion jee be given two or three times a year. 

Forest trees are subject to damage by heavy frosts and, if they 
are growing vigorously when these frosts occur, they may be severely 
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injured. Late cultivation induces late growth; there should be 
no cultivation, therefore, after the middle of the growing season. 


CLEANING AND LIBERATION CUTTINGS. 


When a piece of cut-over land is planted, it may happen that the 
natural brushy growth present will for a few years outgrow the 
planted trees, overtop them, or crowd them so as to interfere seri- 
ously with their development. In such a case, it will be necessary, 
perhaps for two or three successive years, to lop off this brush with 
a knife, pruning shears, or other sharp instrument. 

When there are old trees with wide-spreading crowns on areas to 
be planted, it will be desirable to remove these trees a few years 





Fic. 7.—Russian mulberry windbreak, 5 years old. Graham County, Kans. 


after the small trees are set out. Otherwise, because of the shade, 
the small trees will not develop satisfactorily. 


THINNING. 


To produce clean-bodied timber, close spacing is desirable. When 
the tops of the trees begin to intermingle and crowd each other, 
however, they become like an overcrowded stand of vegetables in a 
garden. Growth is stagnated. A good gardener would pull out ¢ 
portion of the vegetables in a garden that had reached this condi- 
tion. When trees have reached a similar condition some of them 
should be cut out. In both cases, the result is the best develop- 
ment of the remaining portion rather than a poor development of 
the original number. The best-formed, most valuable, and most 
healthy trees should be selected to remain, and the others that are 
likely to interfere with their growth should be removed. 


= 

























ai 


i 


ee 


as 
ay: 


a 


Wr a 
aR 2am 1 eee «. 


14 Farmers’ Bulletin 1123. 


Thinnings are usually necessary by the time a plantation reaches 
the age of 20 years, sometimes sooner. Thinning may be done at 
odd times by the owner of the plantation at no other cost than his 
labor. Care should be exercised that the openings in the crown 
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Fic. 8,—Cottonwood plantation, 12 years old. Trees 8 inches in diameter, 50 feet in height. 
Faribault County, Minn. 


cover of the stand made by removing trees are no larger than may 
be closed in from three to five years by the growth of the remaining 
tree tops. When poles are cut for some farm use, a crude form of 
thinning may be secured by a little care in the selection of trees 
with a view to the betterment of the stand. 
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PRUNING. 


Pruning of the branches of trees in a plantation is usually unneces- 
sary and, because of the cost of the labor involved, undesirable. If 
spaced closely enough, most forest trees in plantations will prune 


Fig. 9.—Blue gum (Zucalyptus globulus) plantation, 28 years old. Trees 14 inches in diameter, 
Los Angeles, Calif. 


themselves. Sometimes it will be profitable, in a stand that is 
intended to produce lumber, to prune the best trees by simply knock- 
ing off with an ax such dead and brittle limbs as can be reached. 
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Occasionally, dead branches of black walnut trees persist for a num- 
ber of years, and they are likely to form loose knots. The same is 
true of catalpa, which, moreover, is subject to serious attack by a 
fungus around the base of these loose dead branches. Such branches 
of both species should be removed. If, because of wide spacing or 
for some other reason, the trees are assuming a poor timber form, it 
may be necessary to correct the condition by pruning. 

If pruning is undertaken it should be conducted during late winter 
or early spring, and should not be overdone. 

If a tree is pruned too far up, it may become top-heavy and be 
easily broken off by a severe wind. Catalpa, ash, and black cherry 





Fia. 10.—Blue gum ( Eucalyptus globulus) windbreak, sheltering a lemon orchard. San Bernardino 
County, Calif. 


in plantations are known to have suffered from this, and it seems 
likely that the same thing is true of many other species. 


PROTECTION. 


Plantations should be protected against fires and grazing. Fires 
will kill young trees and injure old ones. Live stock of all kinds 
should preferably be excluded from a plantation at all times and 
particularly when the trees aresmall. The animals almost invariably 
cause damage to the trees by nipping off the branches, peeling the 
bark, trampling the roots, or trampling the small trees themselves. 
If the shade of the trees is a necessity for the animals, they should 
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at least be restricted to a limited area of the plantation. In case 
the trees are being injured by insects, animals, or diseases, a remedy 
should be sought by inquiry of the United States Department of 
Agriculture or the State Agricultural College. 


SOURCES OF PLANTING STOCK. 





Private nurserymen are usually able to supply planting stock of 
the more important forest trees. The Forest Service will supply 
lists of these nurserymen upon request. In the following States 
forest tree nursery stock of some species for forest (not landscape) 
planting within the State may be obtained through the service 
indicated. 


Sources of forest tree stock. 


TAGHGsc5scasssbans School of Forestry, Moscow, Idaho. 

MANNOG i accvedcs Fort Hays Experiment Station, Hays, Kans. 

Kentucky........ Commissioner of Agriculture, Frankfort, Ky. 

Mane? cco nas sce State Forest Nursery, Orono, Me. 

Maryland......... Maryland State Board of Forestry, Baltimore, Md. 

Massachusetts.....State Forester, Boston, Mass. 

Michigan........ State Forester, Grayling, Mich. 

Michigan. ....... Michigan Agricultural College, East Lansing, Mich. 

Montana !......... Mandan Experiment Station, Mandan, N. Dak. 

New Hampshire...State Forester, Concord, N. H. 

New York.....-.. Conservation Commission, Albany, N. Y. 

North Dakota !....Mandan Experiment Station, Mandan, N. Dak. 

North Dakota... .State School of Forestry, Bottineau, N. Dak. 

NMS eo icm ais'e ss 2 State Forester, Wooster, Ohio. 

Pennsylvania. .. . . Pennsylvania Department of Forestry, Harrisburg, Pa. 

South Dakota !....Mandan Experiment Station, Mandan, N. Dak. " 
Vermont. .......-- State Forester, Montpelier, Vt. : Hs 
Virginia. ........State Forester, University, Va. i 
Wisconsin........-Conservation Commissioner, Madison, Wis. = 


bese Mandan Experiment Station, Mandan, N. Dak. 


SEED COLLECTION, EXTRACTION, AND STORAGE. 
SEED COLLECTION. 


ee se Ga: See 














Tae 


Nearly any kind of tree seed can be bought from commercial seed 
houses, but often it may be cheaper and otherwise more advantageous 
to collect it near home. The collected seed will certainly be fresh, 
and the seedlings grown from it should be perfectly hardy so far as 
the climate is concerned. 
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TIME TO COLLECT. 


Seed should be collected when ripe. For most kinds this means 
during autumn. Collecting may be extended into the winter for 
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1 The Mandan Experiment Station furnishes stock only to residents of eastern Montana and Wyoming 
and western North and South Dakota. 
2 Nursery stock is distributed in Ohio only for demonstration or experimental purposes. 
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such species as the ashes, catalpa, honey locust, sycamore, and 
any others that retain the seed on the trees until that time. A 
few kinds of seed ripen during the spring or summer and must, 
of course, be collected at that time. Seed of such species as 
willow and cottonwood, which scatters soon after ripening, must be 
gathered promptly. Seed which hangs on the tree for a considerable 
period, such as that of ash and sycamore, may be gathered more at 


leisure. 
TABLE 6.—Seed which rivens in spring or summer. 





Species. Time of ripening.! 
= ec Nac eae eeenicn sii Nera 
F lms (all species except cedar elm and southern red elm) ........-..--.---.- March to June. 
Si!ver meeple Dees ts ies patel anne pek se rnsoss+ensaahonseaces bb asceeceesepe April, May. 
Ped mapte...... SUE kun OF AER eas PERE Os SURE bONTT ERAS s apwENeaacosbtwes scons April to June. 
NE ae EE Pek recone tes seewieweciebed bw cteieskeoeus ...-| May, June. 
iid ces dons ich nsiesse onde hbiccaa de oh ccss'yecevn se saucentn ahase March to June. 
SR is iy le osetia cine s twas cant Cok eae aensae coos aes oak sabsowng April to July. 
0 REE RE I oe Serre Per Pere rere eres eee eee re June to August. 


eee cn Satara peud cucwnsdss oh ense snap hee daek> ar ow ans easndeeus | June to September. 
| July to September. 











1 As indicated by the dates, the time of ripening for any one species varies in different regions. In the 
South the ripening may occur in March, while in the cooler northern regions it may be deferred until June. 





WHERE TO COLLECT. 


Middle-aged trees growing in the open, in fence corners, or along 
roadsides, and with broad-spreading crowns ordinarily produce seed 
in greater abundance than those growing in dense forests. Trees of 
this kind, when they are of vigorous growth, are among the best 
sources of seed. On areas where trees are being felled for lumber or 
other uses splendid opportunities are often afforded for seed collecting. 
When the trees are felled, seed borne in their tops is easily gathered. 


HOW TO COLLECT. 


Tree seed must necessarily be picked by hand. Seed of the oaks, 
hickories, walnut, beech, chestnut, often that of the locust, and 
sometimes that of other species, may be gathered from the ground. 
The seed of such trees as the ashes, cherries, cottonwood, willow, 
hackberries, sycamore, and basswood, which clings to the branches, is 
picked from the standing trees or from those felled in lumbering opera- 
tions. Pruning shears on a long pole or a home-fashioned iron hook, 
sharpened on its inner edge and fastened to a long pole, may often be 
used to advantage in clipping the seed from standing trees. Some- 
times, with the aid of a hook or a rope thrown over a branch, the 
seed may be pulled down within reach. Professional seed gatherers 
often climb the trees to reach the seed. 


SEED EXTRACTION. 


The fruit of some hardwood trees requires special treatment to 


separate the seed from the fleshy covering, pod, or hull. 











a 


CO. 
pl: 
ati 


pla 
see 
anc 
rivi 
if s 
of { 
the 





Growing and Planting Hardwood Seedlings. 19 


The fruit of osage orange, mulberry, the cherries, cucumber, holly, 
black gum, Kentucky coffeetree, honey locust, and others of a 
fleshy nature, needs to be macerated in water until the seed can be 
washed out. It should then be dried in a cool, shady place. 

The fruit of the black locust readily yields its seed if it is placed in 
a sack or on a smooth surface and lightly flailed. 

When fairly dry, the hulls of the pignut, shellbark, shagbark, and 
the mockernut hickories will fall off in handling. The thin hulls of 
other hickories need not be removed. The soft hulls of black walnut 
may be removed by hand, by running the nuts through a close-set 


Fia. 11.—Black locust plantation,9 years old. Trees 3 to 6 inches in diameter, 35 feet in height. 
Knox County, Ind. 


cornsheller, or by allowing the nuts to lie on the ground in a sheltered 
place until the hulls rot or are destroyed by a small maggot that often 
attacks them. This maggot does no harm to the nut itself. 


SEED STORAGE. 


The best time to sow seed, either in the nursery or on the permanent 
planting site, is soon after it is ripe. When this is not possible, the 
seed must be stored until spring. Seed that matures in the spring 
and early summer, that of the willows, poplars, most of the elms, 
river birch, and red and silver maples, does not retain its vitality well 
ifstored. It should be sown as soon after ripening as possible. Most 
of the late-maturing hardwood seed may be successfully stored until 
the following spring. 
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The principal considerations regarding seed storage are that the 
seed must not be allowed to dry out excessively, because this impairs 
its power to germinate; and that it must not be kept at the same 
time moist and warm, because this induces premature germination, 
or molding and deterioration. Seed should not be stored in a warm 
place. Cold storage of some kind is essential. 


COLD DRY STORAGE. 


Some kinds of hardwood tree seed may be stored dry without de- 
teriorating greatly, provided the temperature is constantly near the 
freezing point or lower. Among such is the seed of the catalpa, 





Trees 14 to 18 inches in diameter, 60 
to 65 feet in height. Brevard County, Fla. 


Fia. 12.—Red mahogany ( Eucalyptus resinifera), 11 years old. 


honey locust, osage orange, and boxelder. After the seed coat is 
thoroughly dried by exposure to the air for a few days, the seed may 
be placed in sacks and hung up out of the reach of rats, mice, squirrels 
and chipmunks, in some outbuilding or in the attic where the tem- 
perature will remain low through the winter. 


COLD MOIST STORAGE. 


Cold moist storage is probably the most suitable for all kinds of 
hardwood tree seed, provided the temperature can be kept at the 
freezing point or lower. Even seed that can be stored dry will, if 
stored under cold moist conditions, germinate more quickly when 
sown. Cold moist storage is particularly well adapted for the seed 
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of walnut, oaks, hickories, chestnut, beech, basswood, sugar maple, 
and some other trees, the seed of which does not keep well if stored 
dry. If a large quantity of the nut seed is to be stored, it may 
simply be thrown on the ground after the advent of cold weather, in 
a layer 2 or 3 inches deep, and covered with sand, leaves, or forest 
litter, and then with a layer of dirt. The dirt should be rounded off 
so that water will not stand on it, and the whole pile may be covered 
with boards to prevent the soil from being washed away. It may be 
preferable to dig a shallow pit 6 inches or more in depth, in which to 
place the seed, and then use the same method of covering. In either 
case, the situation se- 
lected should be such 
that water will not 
collect and stand upon 
the pile. 

When there is only 
a small quantity of 
seed, or when the seed 
itself is rather small, 
it may be stored in 
a box of moist sand. 
First, a layer of sand 
about 1 inch deep 
should be put in the 
box, then a layer of 
seed 1 inch thick, an- 
other layer of sand, 
and so on until the 
box is full. The box 
should be buried out 
of doors, at a depth 
of a foot or more, 
and covered with 
leaves and soil. A Fic. 13.—Lombardy poplar windbreak, 11 years old, 30 feet high. 
well-drained location ee nes ee 
should be chosen. In the spring the sand may be separated from the 
seed by screening. Very small seed, such as that of birch, may be 
placed loose in small cloth sacks and these alternated with layers of 
sand. 

Seed stored in any one of these ways should be examined occasion- 
ally to see that it is not being disturbed by rats or mice. It must be 
watched very carefully in the spring, for, with the coming of warm 
weather, it is likely to germinate or to mold and heat. It must be 
sown either in the nursery or in the field af the very earliest possible 
opportunity after the frost is out of the ground in the spring. 
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Possibly the chief objection to both of these methods of storage out 
of doors is that most kinds of seed can be kept over only one winter, 
because with the coming of warm weather, the seed will begin to 
sprout. The seed of a few trees, however, such as the hawthorns, 
hollies, and black walnut, often does not germinate readily the next 
spring. This seed may be stored in moist sand in a cool place even 








until the second spring. 


TaBLE 7.— Method of storage suitable for different kinds of tree seed. 


Cold and dry.! Cold and moist. once 


| aa | 
| | Can not be stored; should be sown at 


Birches. Alder. | River birch. 
Black locust. Ashes. | Blue beech. 
Boxelder. Basswood. | Elms (except cedar elm and southern 
Catalpa. Beech. red elm). 
Black cherry. Black gum. | Ironwood. & 
Holly. Black walnut. Red maple. 
Honey locust. Butternut. | Silver maple. 
Kentucky coffeetree. ~ Chestnut. | Poplars. 
Mulberry. Cucumber. | Willows. 5 
Osage orange. Dogwood. 
Cedar elm. | 


Southern red elm. | 

Hackberry. | 

Hawthorn. A 
Hickories. | . 
Sugar maple. 

Oaks. 

Persimmon. | 

Red gum. | 

Sycamore. | 

Yellow poplar. 


1 While the species listed in this column will withstand cold and dry storage, cold and moist storage 
would be preferable for most of them. 


GROWING THE SEEDLINGS. 


While some hardwood seedlings may be grown without great 
difficulty, the production of others, such as the eucalypts, should 
be left to the professional nurseryman. If a man’s time and the 
actual expense connected with growing hardwood seedlings are 
considered, it may often be no cheaper to grow than to buy them. 
When home-grown, however, the seedlings are at hand when wanted, 
and this is a distinct advantage. 

LOCATION OF SEED BEDS. 

The seed beds should be located in good, well-drained, preferably 
loamy soil, in any convenient place. Proximity to woods or brushy 
areas should ordinarily be avoided, because these places harbor 
mice, chipmunks, or squirrels, which may disturb the seed. Prox- 
imity to the farm dwelling is desirable, because rodents are less 
likely to be abundant there. 


PREPARATION OF SEED BEDS. 


As with beds for vegetable crops, the soil should be spaded or 
plowed up and then well pulverized with harrow or rake. The 
smaller the seed to be sown the more thorough should be the prepara- 
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tion of the soil. Fall plowing, followed by spring spading and raking, 
will result in the soils being more mellow than if spring spading and 
raking only are practiced. Thorough preparation of the beds will 
result in better germination of the seed and better growth of the 
seedlings. 
SOWING THE SEED. 
METHOD. 


Although in commercial operations the practice of broadcasting 
hardwood seed of many species is often followed, it is believed that 
in a small farm nursery it will ordinarily be more satisfactory to sow 
most kinds of seed in 
drills. These drills 
may be 2 or 3 feet 
apart to permit horse 
cultivation, or they 
may be spaced as 
closely as 10 or 12 
inches. In the latter 
‘ase, hand cultivation 
will be necessary. 
Those trees which may 
need shade (p. 27) 
should be grown in 
closely spaced rows. 
Less work and ex- 
pense will then be en- 
tailed in providing the 
shade than is neces- 
sary when the rows 
are 2 or 3 feet apart. 

The seeds should be 
sown at a depth equal 
to two or three times 
their own thickness 
and close enough in 
the drill so that from 12 to 15 seedlings to the linear foot will result. 
Ordinarily, the drill need not be more than half an inch wide. In 
some cases, however, a drill of that width will result in crowding 
the seed. This is true for the seed of yellow poplar, only a small 
proportion of which sprouts (see Table 7); for seed with large wings, 
such as that of maples, catalpa, and ashes; and for seed of large 
size, such as that of walnut, butternut, chestnut, and some of the 
oaks. In all such cases the drills should be 2 or 3 inches wide, or 
wider if necessary, so that the seed may be distributed in them 
without crowding. 





Fia. 14.—Hardy catalpa plantation, 21 years old. Iowa County, Iowa. 
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With small or thin seed, such as that of birch, elm, or sycamore, 
the best results, perhaps, will be secured by sowing broadcast and 
rather thickly over the beds, pressing the seed into the loose soil by 
means of a board, and covering it very lightly with soil and a light 
mulch of leaves or straw. Nearly any seed may be broadcasted, 


if that is desired. 
THE USE OF SPROUTED SEED. 


Because of the long taproot formed by the nut-bearing trees, and 
the consequent loss that ordinarily attends the transplanting of 
seedlings to the field, an experiment conducted by the Pennsylvania 
Forest Commission is of interest. Seed of white oak, black walnut, 
butternut, hickory, and red ash was stored over winter and stratified 
thinly in the spring. After the seed began to germinate and the 
root had developed te a length of from 2 to 4 inches, from 1 to 2 
inches of this was pinched off. When the seed was planted, a very 
fibrous, stocky root system developed, the usual long taproot being 


absent. 
NUMBER OF SEED TO SOW. 


The number of seed to sow per foot depends upon the percentage 
of germination. This varies considerably, but Table 8 shows approx- 
imately the proportion for different species. 


TABLE 8.—Number of seed to sow per running foot of row to secure 15 seedlings to the foot. 








Propor- | Number 


Propor- | Number 
tion of | of seed 


tion of of seed 















Kind of tree. seed that} to sow , Kind of tree. seed that} tosow 

will tothe | will to the 

sprout. foot. | | sprout. | foot. 
Yellow poplar...........-. ayes Ys 150 || Honey locust. .........0cc.206 ve 2B 
er ere ys | Bet SERS vnadstneccsscusens céaeae 2 
ee eee | | hh ee Ses 20 
ooo os is cgescests eps b 30 | Black walnut 20 
Mulberry See 1 30 | Butternut..... 20 
BA cosnce A 3 25 | Hardy catalpa. Be 20 
Boxelder . | i 25 || Black cherry............ peta 20 
Kentucky coffectree.......... | 3 a eee 20 
SII Cou neb pce niseus2<4 3 BS AMOR OEY acescasscccseccoocss 20 
rere | Vo BD TF BE Scbetedsneecactesceces 20 
im 15 26 |) SUNS OPENID Fo. 5-snsccccnes 20 





In the case of yellow poplar, for instance, which has a germina- 
tion of only 10 per cent, it would be necessary to sow 150 seeds to 
the foot to obtain 15 seedlings. Only 50 seeds to the foot would 
be necessary for sycamore, which has a germination of 30 per cent. 

The number of seeds to the pound of the more important species 
is about as follows: 
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TABLE 9.—Approximate number of seed to the pound.' 





| 























Number | Number 
Kind of tree. of seed to Kind of tree. of seed to 
the pound. | the pound. 
RMI os vino th ica accctensceor | Pet MRMRIONTY x rake caidas wscsposeedeescedd 2,600 
TN ose coed ck cau cuesstdcseed 7,000 || Bitternut hickory..............-.....- 110 
GRE a Stancescavesesinessttuade | 16,000 || Mockernut hickory.................... 110 
White ash. : 6,000 || Pignut hickory... ................-.00 200 
Basswood... sees 6,000 |} Shagbark hickory ..................... 90 ven 
BO cesescesens sess | 1,400 |} Shellbark hickory..........- 80 tt 
Black or sweet birch. . 488,000 || Honey locust........... 5 3,000 “4 
Yellow birch | 425,000 || Kentucky coffeetree -.. 230 tk 
Paper birch 700,000 ||} Red maple............. oat 18, 000 ey 
Nea). cic vicncceessiceebusenee 2,800 || Silver maple...........- ants | 2,400 | 
et ss:<' wie nen Ode ws oscupawee Se I BN ance ba cence sinscncnicwoes 7,200 ® 
IG ison icavecna cs ottocecess 25-35 || Russian mulberry....................-. 200, 000 ih 
BORON we cccccceacxs ease eae uc ae TRSANE COMMIT ORM dds once ccessccetcccensscs | 180 . 
Mab wicisccc sak sosccekn cds sso | SOR e EE oe cs ockhs cd ss - 0 oeiccdn yas decwuc | 380 Pie 
FIOET MONO 5 55552. 0 <6 occesascceesct Sr EMR 8 v9 4 oa ons a30ss ic awacialuc cena | 125 . 
NEN o Soaice ch accerslccasdascnes 4,5 A a re ee | 260 . 
CME kas cancccuy aves sbcustee 50 || Swamp white oak....................- | 160 3 
Cottonwood $ HB Ly ae belevesuhicseuae 210 rT 
Cucumber.. ; || Osage orange. . 12,500 A 
Red elm... 000 || Red gum.... A Scan eaal 175, 000 Ls 
White elm. 000 || Sycamore................ : 170, 000 Ss 
Eucalyptus (blue gum) 215,000 || Yellow poplar ; zal 18,500 ln 
7 : 
! Includes that portion of the fruit which is generally sown. RS 


SEASON TO SOW. 


Aw 


Seed which ripens in the spring or early summer (see Table 1) 
should be sown at that time. That which ripens in the autumn 
may be sown then, or stored until spring. Fall sowing is in most 
regions preferable for all species, if the seed beds can be adequately 
- | protected against rodents. It is especially true for such seed as that 
of the chestnut or the white oaks, which may lose their vitality if 
stored over winter. Fall sowing should be deferred until just 
before cold weather sets in. If seed is sown early in the fall, and 
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. warm weather follows, the seed may sprout and later be killed by 
5. FS the cold of winter. Spring sowing should be done just as soon > 
: as the frost is out of the ground. a” 
.  - It is generally advisable to mulch fall-sown seed beds with 2 or it 
“4 3 inches of forest leaves or litter. Straw may also be used. This - 
2 mulch will prevent the rains from washing out the seed and will 


- also prevent the ground from alternately freezing and thawing, 
and heaving out the seed. The mulch should be removed as soon 


er 


ae oe er 


A- ; ; : ; Ss 
" as the seedlings begin to appear in the spring. E 
id | METHODS OF HASTENING THE GERMINATION OF SEED. P 
t. ff 


Seed coats which are nearly impermeable to water are often the 
cause of delay in sprouting. Fall sowing, or the cold moist storage 
of the seed over winter, gives a long period for absorbing moisture. 
The seed will then usually sprout promptly the following spring or 
summer. Sprouting is sometimes hastened by soaking the seed for 
several days in cold water. If stored dry and intended for sowing 
in the spring, the bony-coated seed of black locust, honey locust, 
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and Kentucky coffeetree, just before sowing, should be placed in 
water heated nearly to the boiling point. After the seed has swollen, 
it should be removed and sown at once. The operation should be 
repeated for the seed which does not swell on the first immersion. 


Fic. 15.—Black walnut plantation. Indiana. 


LENGTH OF TIME REQUIRED FOR SPROUTING. 


Some seeds sprout in a few days, others not for several weeks, 
and still others often not until the second season, particularly if 
they are stored dry over winter and then sown in the spring. Among 














Growing and Planting Hardwood Seedlings. 27 


those which are likely to lie over for a year are basswood, holly, 
black locust, Kentucky coffeetree, and honey locust. If stored dry 
and sown in the spring, a portion of the seed of some trees may 
sprout the first year and an additional portion the following year. 
Among these are hackberry, blue beech, ironwood, cucumber, black 
walnut, beech, osage orange, black cherry, white ash, boxelder, 
cucumber tree, yellow poplar, sycamore, and sugar maple. 


CARE OF SEED BEDS. 
WATERING. 


If water is available and can easily be applied, it is advisable to 
keep the seed beds moist until the seeds sprout, and later to water 
the seedlings when the beds become dry. It will usually be unneces- 
sary to water seed sown in the fall. Such seed will absorb moisture 
during the winter and with the coming of warm spring weather will 
sprout quickly. Watering of the seedlings should be discontinued 
after midsummer, in order that they may harden up properly before 
the fall frosts. 

PROTECTION. 

Seed beds must, of course, be protected against live stock and 
sometimes against field mice or other rodents. Two or three house 
cats usually afford some protection against the latter, but sometimes 
resort must be had to small traps. If birds become troublesome they 
must be scared away or shot. 

SHADING. 


Seedlings of most hardwood trees will need no shade in the seed 
beds; but those of the beech, birch, red gum, white ash, sugar maple, 
slippery or red elm, hackberry, and mulberry, are likely to be damaged 
by intense sunlight, and, when this appears to be the case, should be 
supplied with partial shade. A covering of brush or tree branches in 
leaf will usually be sufficient. If this is lacking, shade frames of 
some kind that will cut off about half of the sunlight from the seedlings 
should be constructed. Some nurserymen use shade frames made by 
nailing lath spaced about 1} inches apart on a rectangular frame. 
The growing of such seedlings under somewhat open woods should 
prove successful. 

WEEDING AND CULTIVATION. 

The beds should be weeded and cultivated several times during 
the growing season. Horse cultivation may be practiced where the 
rows are spaced widely. In beds seeded broadcast cultivation is, of 
course, impracticable. 


REMOVING SEEDLINGS FROM SEED BEDS. 


Hardwood seedlings 10 inches or more in height are large enough 
for field planting. Most of them reach this size in one growing 
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season. Some, including the seedlings of black cherry, cucumber 
tree, yellow poplar, basswood, sugar maple, red gum, black gum, 
red mulberry, birch, and beech, may have to remain in the seed 
beds two years or more. In digging them from a farm nursery the 
spade is the most effective tool. Care should be taken to injure the 
roots as little as possible, and to secure practically all of them. 
Injured portions of the roots should be cut off with a sharp knife. 
The seedlings should not be dug until the time for planting them in 
their permanent locations. Digging them and exposing the roots 
to the air for some time may kill them. Even when they are being 
transported to the planting site, the roots should be covered with 
wet burlap, wet straw, moss, or other similar material. 


SOURCES OF INFORMATION AND ADVICE FOR THE 
PLANTER. 


Many of the States now have forestry departments. A few have 
forest extension specialists. 'The men connected with the work are 
familiar with local conditions, and are able and willing to answer 
inquiries concerning planting or other forestry problems from people 
residing in the State. In some cases they can arrange to visit a 
farm and give advice on the ground. The addresses of these forestry 
departments or officers follow: 


Sources of information concerning tree planting. 


Ajabama: ...:....2 State Commissioner of Forestry, Montgomery, Ala. 

California. ....... State Forester, Sacramento, Calif. 

Colorado =......... State Forester, Fort Collins, Colo. 

Connecticut. .....- State Forester, New Haven, Conn. 

SSDI oo gs wc Forestry Department, Georgia State College of Agriculture, Athens, 
Ga. 

SOND onic chee eee State Land Commissioner, Boise, Idaho. 

OS eee School of Forestry, Moscow, Idaho. 

ENGIBNS oes 5255 <5 State Board of Forestry, Indianapolis, Ind. 

POMBO eccccce ce State Forestry Commission, Des Moines, Iowa. 

MRC omestssce Forestry Department, Iowa State College of Agriculture, Ames, 
Towa. 

Banas. .....2.+2 State Forester, Manhattan, Kans. 

Kentucky........ Commissioner of Agriculture, Frankfort, Ky. 

Louisens........- Superintendent of Forestry, Conservation Commission, New Or- 
leans, La. 

PARE 3 wceic/oS cee Forest Commissioner, Augusta, Me. 

Maryland........-. Maryland State Board of Forestry, Baltimore, Md. 

Massachusetts. .... State Forester, Boston, Mass. 

Michigan... ..... State Forester, Grayling, Mich. 
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REST TREES grown on the farm add to its value and 

beauty. They supply material for farm use, such as 
poles, posts, and cordwood; and they afford shelter for live 
stock, and protect crops and buildings from the hot winds of 
summer and the cold winds of winter. Moreover, they can 
often be grown successfully on soils too poor or on slopes too 
steep for the successful production of the ordinary agricultural 


crops. 

It is the purpose of this publication to point out simple 
methods which may be followed in planting and caring for 
hardwood trees on the farm and in collecting, extracting, and 
storing the seed of the common hardwood trees of the United 
States and in growing the young trees in a home garden or 
nursery. 


Issued January, 1921 
Revised January, 1932 





GROWING AND PLANTING HARDWOOD 
SEEDLINGS ON THE FARM. 


C. R. Titotson, Forest Examiner, Forest Service. 


CONTENTS. 


What trees to grow Sources of planting stock 

Planting two or more kinds of trees together. . Seed collection, extraction, and storage 
Location of plantation or windbreak Growing the seedlings 

Establishment of plantation Sources of information and advice for the 
Care of plantation 


WHAT TREES TO GROW. 


* DECIDING on the species of hardwood trees to be grown on the 
farm, one should keep in mind, first, the object of growing the 
trees, and, second, their adaptability to the climate of the region and 


to the situation in which they are to be planted. To illustrate: The 
boxelder is not a good tree to plant for lumber; yellow poplar, because 
of climatic conditions, can not be grown successfully in the plains 
region of the central United States; and hardy catalpa will not thrive 
on poor sandy or heavy clay soils. To a certain extent trees may be 
grouped as those most valuable for lumber, for posts and poles, for 
windbreaks, etc. An attempt has been made in Table 1 to group the 
hardwood trees according to their suitability for such uses. The 
second consideration is very important. Too often prospective 
planters are dazzled by tales of trees that will thrive on any and 
all soils, that will grow with extreme rapidity, that are imperishable 
when set out as posts, or that are much more valuable than other 
species for lumber. It is usually safe to assume that such reports 
have little foundation in fact. The best trees for planting on the home 
farm are usually those that grow naturally on similar soils in the 
region or those that have been tried out by the neighbors and have 
been proved a success. Many plantations have turned out to be 
failures, with resulting disappointment to their owners, because of 
the selection of trees unsuited either to the climate or to the soil of 
the planting site. 


Note.—This bulletin does not represent original work by the writer. The information it contains has 
been compiled from numerous sources. The writer is indebted especially to Prof. J. 8. Illick, of the Penn. 
sylvania department of forestry, for considerable information and many helpful suggestions. 
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TaBLE 1.—Hardwood trees most valuable for various purposes. 


Lumber, 


Ash. 
Basswood. 
Beech. 

Birch. 

Black cherry. 
Cottonwood. 
Cucumber. 
White elm. 
Hickory. 
Sugar maple. 
Red oaks. 
White oaks. 
Red gum. 
Sycamore. 
Black walnut. 
Yellow poplar. 


Veneer logs. 


Basswood. 
Beech. 

Yellow birch. 
Black cherry. 
Sugar maple, 
Oaks. 

Red gum. 
Sycamore. 
Black walnut. 
Yellow poplar. 


| 


Handle stocks. 


Ash. 

Beech. 
Birch, 
Hickory. 
Sugar maple. 
White oaks. 


Poles and posts. 


Hardy catalpa. 


Coffee tree. 
Red elm. 
Eucalypts. 


Black locust. 
Honey locust. 


Excelsior. 


Aspen. 
Basswood. 
Cottonwood. 
Willow. 


Yellow poplar. 


| 


| 


| round mine timbers. 


Railroad ties and 


Black locust. 
Honey locust. 
Red oaks. 
White oaks. 


Cooperage stock. 


Ash, 
Basswood. 
Beech. 

Birch. 
White elm. 
Sugar maple. 
White oaks. 
Red gum. 





Beech. 

Black birch. 
Yellow birch. 
Sugar maple. 


Russian mulberry. 


Oaks. 


Osage orange. 
White willow. 


Hardwood distillation. 


Windbreaks. 


Green ash. 


Boxelder. 
Cottonwood. 
Eucalypts. 


Hackberry. 

Silver maple. 
Russian mulberry. 
Osage orange. 
Russian olive. 
White willow. 
Yellow willow, 


The planter will doubtless be influericed in his choice of species by 


their rates of growth. 
the kinds of trees for which growth figures are available. 


Tables 2 and 3 show this approximately for 


The rates 


indicated may be too low for some trees in some regions, but it is 
believed that the tables are reliable for purposes of comparison. 


TABLE 2.—Average diameter growth of hardwood trees. 


Average number of years required to grow 
each inch in diameter. | 


ht 


RMI ach besd pines cccecs es alehur soos de * Eucalypts. 
SS bos cA bp eeandmn nhs sespeceys open 


t ellow po 


Species. 


* Cottonwood, black willow, * white willow,* honey locust, 
* black locust. 


, chestnut, * hardy catalpa. 


RED <2 wiv eckankid <waseehascepesie ds Red gum, * silver maple, *white elm, * Russian mulberry, 
4t 


NGS ogee dvs o hss vives cde ye eseceeeta 


* White as 
* butternut, red oak, 


2 green ash, 


* osage orange, basswood. 


Hickory, 


white oak, 


maple, yellow birch, beech. 


* boxelder, 
black oak, 


chestnut oak, paper birch, 


*black walnut, 
* bur oak, aspen, 


*hard 


The tableis based upon the growth of trees both in plantations (those starred ) and in natural forest (those 


not starred ). 
lastline, 


In plantations more rapid growth can often be secured, particularly of the trees named in the 
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TABLE 3.—Height growth of hardwood forest trees produced from seed. 
[Average height.1] 


At 30 At 50 


Green ash 
Whiteash... 


Paper birch 
Yellow birch 
Boxelder 2 

Hardy catalpa 2 
Chestnut 
Cottonwood 8 
Whiteelm 
Eucalyptus 2 (blue gum) 
Shagbark hickory 
Black locust 
Honey locust 2. 
Silver maple 2. . 
Sugar maple.... 
Bur oak 2 


Whiteoak 
ee POET Te Oe FON Pa OL er PE Pore Peeper Fie oe 


Black walnut 2 
Black willow # 
White willow 2 
Yellow poplar 





*Data not available, 

1 Theslower growth in each case is on poor situations; the more rapid growth, on better situations. Where 
only one figure is shown, it represents approximately the average growth on all situations where measure- 
ments have been recorded. In plantations, the height growth should equal and often exceed the faster 


rate of growth indicated by the table. 
2 Growth in plantations on farm lands. 
3 Measurements made on trees in the lower Mississippi Valley where growth is very rapid. 


PLANTING TWO OR MORE KINDS OF TREES TOGETHER. 


A mixture of two or more kinds of trees in a plantation may some- 
times be desirable, although it is not ordinarily recommended. For 
their best development, some trees, such as cottonwood, should be 
spaced widely in a plantation; others, such as black walnut and 
black locust, have such scant foliage that their shade does not 
prevent the growth of a heavy sod of grass. In both of these cases, 
a mixture will more completely utilize the area planted, increasing 
the yield and bringing about better forest conditions in the plantation. 

Mixtures may be desirable for other reasons. Planting stock of 
one species alone may be expensive; and if a less valuable tree, or 
filler, to be cut out when the trees begin to crowd, is mixed with the 
main crop, it will keep down the first cost. If a species to be planted 
is liable to serious diseases or insect attack, as are chestnut and black 
locust, the planting in mixture with another kind of tree not liable 
to such attack will provide for a stand of trees in case the chestnut 
or locust is killed. 

The following list gives a number of hardwood mixtures which 
should prove successful on soils and in regions adapted to both 
species. It can not be stated with assurance that these mixtures 
will produce a satisfactory stand, because experience with them has 
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not bwen sufficient to serve as a strict guide. Ordinarily, plantings 
of one species only are more satisfactory: 


Hardwood mixtures for planting. 


Cottonwood and silver maple. Black locust and boxelder. 
Cottonwood and green ash. Black locust and hickory. 
Honey locust and hackberry. Yellow poplar and white oak. 
Honey locust and green ash. Yellow poplar and hard maple. 
White elm and hackberry. Yellow poplar and hickory. 
White elm and green ash. Red gum and white oak. 

White elm and white ash. Red gum and hickory. 

Black walnut and green ash. Red gum and beech. 

Black walnut and hackberry. Green or white ash and hackberry. 
Black walnut and hickory. Green or white ash and hickory. 
Black walnut and white oak. Red oak and basswood. 

Black walnut and white ash. Red oak and white oak. 

Black locust and yellow poplar. Red oak and hard maple. 

Black locust and white oak. Red oak and hickory. 


LOCATION OF PLANTATION OR WINDBREAK. 


Generally speaking, unless intended for windbreaks, plantations 
should be located on the poorest soil of the farm, that least suited to 
the production of ag- 
ricultural crops. Hill- 
sides and poorly 
drained or rocky or 
sandy situations 
should be selected, if 
there are such. Cor- 
ners of the farm cut 
off by a stream or rail- 
road may be chosen. 
If there are no such 
situationson the farm, 
the plantation should 
be located near the 
buildings, where it will 
not only be conven- 
ient but will serve as 
a windbreak. 

Windbreaks for pro- 
tection of the home 
and buildings should 
be located on that 
side of the buildings 
and the stock-feeding 
yards against which the prevailing winter winds blow. If a narrow 
windbreak of only a few rows is planted, it should be several rods away 


oo ee on a | 


otf 


Fig. 1.—Red oak and chestnut plantation. Strafford County, N. B. 
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from the building or yard. Snow drifts under the lee of such a wind- 
break and lies deep around buildings or a feed lot close to it. 
This drifting may be partially prevented by planting two such narrow 
windbreaks parallel to each other and about two rods apart. Snow 
will then drift into and for the most part be held in this intervening 


space. 

Windbreaks for crop protection should be located so as to protect 
the crop from the most damaging winds, usually summer winds. 
As efficient windbreaks exert their protective influence along the 
surface to a distance of from fifteen to twenty times their height, 
the intervals between them should be about fifteen or twenty times 
the height of the trees at their maturity. 


ESTABLISHMENT OF PLANTATION. 
PLANTING OF STOCK. 


In starting a grove, the planter ordinarily has the choice of using 
seedlings, seed, or cuttings. Seedlings 1 or 2 years old are preferable 
in the great majority 
of cases. They are 
fairly cheap and have 
the best chance of 
succeeding. 

Nut trees, such as 
walnut, hickory, and 
oak, develop a very 
deep taproot and few 
lateral feeding roots 
during their first year. 
They can not ordi- 
narily be transplanted 
to the field so success- 
fully as other trees, so 
that planting the nuts 
or acorns on the per- 
manent site is usually 
considered preferable. 
Black walnut planta- 


tions have been suc- 

cessfully started by Fig. 2.—Shellbark hickory plantation, 27 years old. Champaign 
County, Ill. 

the use of sprouted 


nuts. It would seem that the same method might be followed with 
other nut trees. 

Cottonwood and willow plantations are most easily started with 
cuttings. These are simply from 12 to 14-inch sections taken from 
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the 1 or 2 year old twigs of Jiving trees. The cuts should be made with 
a sharp tool, to avoid bruising the bark. Cuttings should be collected 
during early winter and buried in moist sand in a cool place until the 
time for planting. 

PREPARATION OF SOIL. 


The necessity of soil preparation will depend somewhat on the 
region. On the prairies or in other regions where tree growth does 
not naturally thrive, the area should be plowed, preferably in the 
fall. In regions where trees naturally thrive, such preparation, 
is also decidedly beneficial although not always necessary. Heavy 


Fig. 3.—Soft maple plantation. Trees 5 to 13 inchesin diameter. Jefferson County, Iowa. 


sod land in any region should not be planted until it has been plowed 
and cropped for two or three years. 


METHODS OF PLANTING AND SOWING. 
SLIT. 


In the slit method a wedge-shaped hole is opened in the ground by 
inserting a spade or mattock and moving it backward and foreward. 
The root of the tree, or the cutting, is then inserted back of the tool 
in the cleft thus formed, the tool is removed, and the earth is pressed 
with the foot firmly around the plant. If the root systems are not 
overlarge, this method may generally be used with success in light 
soil that is free from rocks. 


INDIVIDUAL HOLES. 


If the soil is heavy or rocky, or if the trees have large root systems, 
the best method is simply to dig a hole for each individual tree, pull 
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the soil in over the roots, and tamp it thoroughly. This is un- 
doubtedly the surest method for trees of large size. 


PLANTING SPROUTED NUTS. 


A simple and successful method of planting black walnut was dis- 
covered by a farmer in Indiana. It should be equally successful, it 
seems, with the oaks, hickories, butternut, or any other hardwood 
species which develop pronounced taproots and in consequence can 
not be very successfully transplanted from the nursery to the field. 
This farmer buried the walnuts in a shallow pit where they were sub- 
jected throughout the winter to the action of moisture and frost 


Fia. 4.—Cottonwood and green ash windbreak. Butler County, Nebr. 


With the advent of warm spring weather, the nuts began to sprout. 
He planted the sprouted nuts on well-tilled land by scooping out a 
little soil with his hands, placing the nuts in the holes thus formed, 
and covering them lightly. In following this plan there are several 
precautions which should be taken: (1) The pit in which the nuts 
are stored should be located in a well-drained, shaded spot; (2) the 
nuts.should be protected against destruction by rodents; and (3) they 
should be examined frequently in the spring so that there will be no 
delay in setting them out shortly after sprouting commences. 


FURROW. 


The young trees or seeds may be planted in a plowed furrow. This 
is a rapid method and usually quite successful. It is especially suita- 
ble for planting cottonwood and willow cuttings. Seedlings are set 

93119°—32——2 
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in the bottom of the furrow, and loose earth is pulled around the 
roots and tamped firmly, Cuttings are set in the furrow with the 
lower ends down in a slanting position. About 1 or 2 inches of the 
cuttings should be left extending above the surface of the ground. 
Soil is then pulled in and trampled firmly about them. Seeds are 
dropped in the furrow, several in a spot at regular intervals, and cov- 
ered with 1 or 2 inches of soil, 


SEED SPOT. 


In the seed-spot method seed are sown directly on the planting site 
in spots at regular intervals. The ground in these spots is usually 


Fic. 5.—Green ash plantation, 40 years old. Champaign County, Ill. 


stirred somewhat with a spade or mattock, then several seed are 
dropped on the spot and covered to a depth of 1 or 2 inches with 
soil. This method is particularly suitable for fall sowing of the seed 
of the oaks, hickories, black walnut, and butternut. 


BROADCAST SOWING. 


The seed may be scattered broadcast over an area, either plowed 
or unplowed, in the same manner as wheat and oats are sown. This 
method is not recommended for any species, as it requires a large 
quantity of seed to the acre and is likely to be unsuccessful. 


SEASON OF PLANTING OR SOWING. 


In general, early spring planting is preferable to planting at any 
other season. As compared with fall planting, it has at least two 
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distinct advantages: The stock has a whole growing season in which 
to become established before it is subjected to the rigors of winter; 
and it is not in immediate danger of being heaved out of the ground 
by alternate freezing and thawing. If there is no great danger of the 
seeds being disturbed by rodents during the winter, fall is the prefera- 
ble season for direct sowing of the seed of nut-bearing trees and of 
the oaks. When this danger exists, spring sowing is advisable. 


‘SPACING OF TREES IN PLANTATION. 


If timber is the primary object of a plantation, rather close spacing 
is advisable. This method produces trees with straight bodies and 
few branches, and hence of high lumber value. If the primary object 


Fia. 6.—Osage orange windbreak, 12 years old. Monroe County, Iowa. 


is protection, close spacing in the rows and wide spacing between 
them is best; for it will produce trees with some branches extending 
nearly to the ground, and hence will give the greatest protective 
efficiency. The actual spacing desirable for these two purposes de- 
pends upon the characteristics of the tree, upon the region, and upon 
the area or site to be planted. Trees which grow well in shade, such 
as hard maple and beech, may be planted more closely than those 
which require abundant light, such as cottonwood and yellow pop- 
lar. On situations which because of poor soil are unfavorable to tree 
growth, closer spacing is advisable than on more favorable situations. 
The greater number of trees to the acre will compensate for the higher 
mortality soon after they are set out, and, through the greater amount 
of shade furnished, will afford better protection to the soil. In regions 
of little rainfall there will not be sufficient moisture to suppcrt a dense 
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grove of trees. Accordingly, very close spacing can not be practiced 
there unless irrigation is possible. 

The approximate spacing considered generally desirable for the 
more promising species is shown in Table 4. To meet a specific condi- 
tion of soil or climate, some other spacing may be better. Before 
planting, it is advisable to write to the State forester concerning the 


matter. 
TaBLE 4.—Spacing for forest trees. 


5 ' Spacing for | , Spacing for 

: pacing for; two-row vs Spacing for| two-row 

Kind of trees. woodlot. wind | Kind of trees. woodhok. wena 
break. | break. 
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Black cherry 
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Table 5 shows the number of trees required to the acre for the 
spacings given. 


TaBLe 5.—Trees required to the acre with spacing indicated. 


4by6 | 4by4 
or or 
3 by 8. | 2by8. 


Number of trees required to the acre. 1, 210 1,361 1, 732 


CARE OF PLANTATION. 
CULTIVATION. 


Though cultivation is not absolutely essential in all cases, par- 
ticularly on loose soils in the regions where hardwoods thrive natu- 
rally, it is nearly always beneficial to a plantation, and especially so 
during the first several years of its existence. Cultivation is essential 
to success in regions of little rainfall where irrigation can not be 
practiced and on areas heavily sodded with grass. A heavy sod 
practically insures the failure of a young hardwood plantation. 
Horse cultivation is entirely practicable. If desired, some agri- 
cultural crop, such as potatoes, may be grown between the rows of 
trees during the early period of the plantation’s growth. Cultiva- 
tion should be given two or three times a year. 

Forest trees are subject to damage by heavy frosts and, if they 
are growing vigorously when these frosts occur, they may be severely 





Growing and Planting Hardwood Seedlings. 13 


injured. Late cultivation induces late growth; there should be 
no cultivation, therefore, after the middle of the growing season. 


CLEANING AND LIBERATION CUTTINGS. 


When a piece of cut-over land is planted, it may happen that the 
natural brushy growth present will for a few years outgrow the 
planted trees, overtop them, or crowd them so as to interfere seri- 
ously with their development. In such a case, it will be necessary, 
perhaps for two or three successive years, to lop off this brush with 
a knife, pruning shears, or other sharp instrument. 

When there are old trees with wide-spreading crowns on areas to 
be planted, it will be desirable to remove these trees a few years 


Fig. 7.—Russian mulberry windbreak, 5 years old. Graham County, Kans. 


after the small trees are set out. Otherwise, because of the shade, 
the small trees will not develop satisfactorily. 


THINNING. 


To produce clean-bodied timber, close spacing is desirable. When 
the tops of the trees begin to intermingle and crowd each other, 
however, they become like an overcrowded stand of vegetables in a 
garden. Growth is stagnated. A good gardener would pull out a 
portion of the vegetables in a garden that had reached this condi- 
tion. When trees have reached a similar condition some of them 
should be cut out. In both cases, the result is the best develop- 
ment of the remaining portion rather than a poor development of 
the original number. The best-formed, most valuable, and most 
healthy trees should be selected to remain, and the others that are 
likely to interfere with their growth should be removed. 
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Thinnings are usually necessary by the time a plantation reaches 
the age of 20 years, sometimes sooner. Thinning may be done at 
odd times by the owner of the plantation at no other cost than his 
labor. Care should be exercised that the openings in the crown 


Fig. 8.—Cottonwood plantation, 12 years old. Trees 8 inches in diameter, 50 feet in height. 
Faribault County, Minn, 


cover of the stand made by removing trees are no larger than may 
be closed in from three to five years by the growth of the remaining 
tree tops. When poles are cut for some farm use, a crude form of 
thinning may be secured by a little care in the selection of trees 
with a view to the betterment of the stand. 
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PRUNING. 


Pruning of the branches of trees in a plantation is usually unneces- 
sary and, because of the cost of the labor involved, undesirable. - If 
spaced closely enough, most forest trees in plantations will prune 


Fie. 9.—Blue gum ( Zucalyptus globulus) plantation, 28 years old. Trees 14 inches in diameter. 
Los Angeles, Calif. 


themselves. Sometimes it will be profitable, in a stand that is 
intended to produce lumber, to prune the best trees by simply knock- 
ing off with an ax such dead and brittle limbs as can be reached. 
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Occasionally, dead branches of black walnut trees persist for a num- 
ber of years, and they are likely to form loose knots. The same is 
true of catalpa, which, moreover, is subject to serious attack by a 
fungus around the base of these loose dead branches. Such branches 
of both species should be removed. If, because of wide spacing or 
for some other reason, the trees are assuming a poor timber form, it 
may be necessary to correct the condition by pruning. 

If pruning is undertaken it should be conducted during late winter 
or early spring, and should not be overdone. 

If a tree is pruned too far up, it may become top-heavy and be 
easily broken off by a severe wind. Catalpa, ash, and black cherry 


Fig, 10.—Blue gum ( Eucalyptus globulus) windbreak, sheltering a lemon orchard, San Bernardino 
County, Calif. 


in plantations are known to have suffered from this, and it seems 
likely that the same thing is true of many other species. 


PROTECTION. 


Plantations should be protected against fires and grazing. Fires 
will kill young trees and injure old ones. Live stock of all kinds 
should preferably be excluded from a plantation at all times and 
particularly when the trees aresmall. The animals almost invariably 
cause damage to the trees by nipping off the branches, peeling the 
bark, trampling the roots, or trampling the small trees themselves. 
If the shade of the trees is a necessity for the animals, they should 
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at least be restricted to a limited area of the plantation. In case 
the trees are being injured by insects, animals, or diseases, a remedy 
should be sought by inquiry of the United States Department of 
Agriculture or the State Agricultural College. 


SOURCES OF PLANTING STOCK. 


Private nurserymen are usually able to supply planting stock of 
the more important forest trees. The Forest Service will supply 
lists of these nurserymen upon request. In the following States 
forest tree nursery stock of some species for forest (not landscape) 
planting within the State may be obtained through the service 
indicated. In some States the distribution is limited to farmers. 


Sources of forest tree stock. 


Alabama.—Commission of Forestry, Montgomery. 
California.—Department of Natural Resources, Division of Forestry, Sacramento. 
Colorado.—State Board of Agriculture, Department of Forestry, Fort Collins. 
Connecticut.—Connecticut Agricultural Experiment Station, New Haven. 

Delaware.—State Forestry Department, Dover. 

Florida.—Florida Board of Forestry, Tallahassee. 

Georgia.—State Board of Forestry, State Capitol, Atlanta. 

Hawaii.—Commission of Agriculture and Forestry, Honolulu. 

Idaho.—University of Idaho, School of Forestry, Moscow. 

Indiana.—Department of Conservation, Division of Forestry, Indianapolis. 

Iowa.—Iowa State College, Ames. 

Kansas.—Kansas State Agricultural College, Division of Forestry, Manhattan. 
Kentucky.—Kentucky State Forest Service, Frankfort. 

Louisiana.—Department of Conservation, Division of Forestry, New Orleans. 

Maine.—Maine Forest Service, Augusta. 

Maryland.—University of Maryland, Department of Forestry, 1411 Fidelity Building, Baltimore. 
Massachusetts.—Department of Conservation, Division of Forestry, 20 Somerset Street, Boston. 
Michigan.— Michigan State College of Agriculture, Forestry Department, East Lansing. 
Michigan.—Department of Conservation, Lansing. 

Mississippi.—State Forestry Commission, Jackson. 

Montana.—State Forest Department, Missoula. 

Nebraska.—College of Agriculture of the University of Nebraska, Extension Service, Lincoln. 
New Hampshire.—State Forestry Commission, Concord. 

New Jersey.—Department of Conservation and Development Division of Forests and Parks, Trenton. 
New York.—Conservation Commission, Division of Lands and Forests, Albany. 

North Carolina.—Department of Conservation and Development Division of Forestry, Raleigh. 
North Dakota.—School of Forestry, Bottineau. 

Ohio.—Agricultural Experiment Station, Department of Forestry, Wooster. 
Oklahoma.—Oklahoma Forest Commission, Oklahoma City. 

Oregon.—State Board of Forestry, Salem. 

Pennsylvania.—Department of Forests and Waters, Harrisburg. 

Porto Rico.—Department of Agriculture and Labor, Rio Piedras. 

South Carolina.—State Forestry Commission, Columbia. 

Tennessee.—Department of Agriculture, Division of Forestry, Nashville. 

Utah.—Utah State Agricultural College, Extension Service, Logan. 

Vermont.—State Forest Service, Montpelier. 

Virginia.—State Conservation and Development Commission, Virginia Forest Service, University. 
Washington.—State College of Washington, Agricultural Experiment Station, Pullman. 

West Virginia.—Game, Fish, and Forestry Commission, Charleston. 

Wisconsin.—State Conservation Commission, Madison. 

Wyoming.—University of Wyoming, Experiment Station, Laramie. 


SEED COLLECTION, EXTRACTION, AND STORAGE. 
SEED COLLECTION. 


Nearly any kind of tree seed can be bought from commercial seed 
houses, but often it may be cheaper and otherwise more advantageous 
to collect it near home. The collected seed will certainly be fresh, 
and the seedlings grown from it should be perfectly hardy so far as 
the climate is concerned. 

TIME TO COLLECT. 


Seed should be collected when ripe. For most kinds this means 
during autumn. Collecting may be extended into the winter for 
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such species as the ashes, catalpa, honey locust, sycamore, and 
any others that retain the seed on the trees until that time. A 
few kinds of seed ripen during the spring or summer and must, 
of course, be collected at that time. Seed of such species as 
willow and cottonwood, which scatters soon after ripening, must be 
gathered promptly. Seed which hangs on the tree for a considerable 
period, such as that of ash and sycamore, may be gathered more at 


leisure. 
TABLE 6.—Seed which rivens in spring or summer. 


se eee as 


Species. Time of ripening.! 


| March to June. 

| April, May. 
April to June. 

| May, June. 
March to June. 
April to July. 
June to August. 
June to September. 
July to September. 


1 As indicated by the dates, the time of as for any one species varies in different regions. In the 
South the ripening may occur in March, while in the cooler northern regions it may be deferred until June. 


WHERE TO COLLECT. 


Middle-aged trees growing in the open, in fence corners, or along 
roadsides, and with broad-spreading crowns ordinarily produce seed 
in greater abundance than those growing in dense forests. Trees of 
this kind, when they are of vigorous growth, are among the best 
sources of seed. On areas where trees are being felled for lumber or 
other uses splendid opportunities are often afforded for seed collecting. 
When the trees are felled, seed borne in their tops is easily gathered. 


HOW TO COLLECT. 


Tree seed must necessarily be picked by hand. Seed of the oaks, 
hickories, walnut, beech, chestnut, often that of the locust, and 
sometimes that of other species, may be gathered from the ground. 
The seed of such trees as the ashes, cherries, cottonwood, willow, 
hackberries, sycamore, and basswood, which clings to the branches, is 
picked from the standing trees or from those felled in lumbering opera- 
tions. Pruning shears on a long pole or a home-fashioned iron hook, 
sharpened on its inner edge and fastened to a long pole, may often be 
used to advantage in clipping the seed from standing trees. Some- 
times, with the aid of a hook or a rope thrown over a branch, the 
seed may be pulled down within reach. Professional seed gatherers 
often climb the trees to reach the seed. 


SEED EXTRACTION. 


The fruit of some hardwood trees requires special treatment to 
separate the seed from the fleshy covering, pod, or hull. 
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The fruit of osage orange, mulberry, the cherries, cucumber, holly, 
black gum, Kentucky coffeetree, honey locust, and others of a 
fleshy nature, needs to be macerated in water until the seed can be 
washed out. It should then be dried in a cool, shady place. 

The fruit of the black locust readily yields its seed if it is placed in 
a sack or on a smooth surface and lightly flailed. 

When fairly dry, the hulls of the pignut, shellbark, shagbark, and 
the mockernut hickories will fall off in handling. The thin hulls of 
other hickories need not be removed. The soft hulls of black walnut 
may be removed by hand, by running the nuts through a close-set 


Fig. 11.—Black locust plantation,9 years old. Trees3 to 6 inches in diameter, 35 feet in height. 
' Knox County, Ind. 


cornsheller, or by allowing the nuts to lie on the ground in a sheltered 
place until the hulls rot or are destroyed by a small maggot that of ten 
attacks them. This maggot does no harm to the nut itself. 


SEED STORAGE. 


The best time to sow seed, either in the nursery or on the permanent 
planting site, is soon after it is ripe. When this is not possible, the 
seed must be stored until spring. Seed that matures in the spring 
and early summer, that of the willows, poplars, most of the elms, 
river birch, and red and silver maples, does not retain its vitality well 
if stored. It should be sown as soon after ripening as possible. Most 
of the late-maturing hardwood seed may be successfully stored until 
the following spring. 
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The principal considerations regarding seed storage are that the 
seed must not be allowed to dry out excessively, because this impairs 
its power to germinate; and that it must not be kept at the same 
time moist and warm, because this induces premature germination, 
or molding and deterioration. Seed should not be stored in a warm 
place. Cold storage of some kind is essential. 


COLD DRY STORAGE. 


Some kinds of hardwood tree seed may be stored dry without de- 
teriorating greatly, provided the temperature is constantly near the 
freezing point or lower. Among such is the seed of the catalpa, 


Fic. 12.—Red mahogany ( Zucalyptus resinifera), 11 years old. Trees 14 to 18 inches in diameter, 60 
to 65 feet in height. Brevard County, Fla. 


honey locust, osage orange, and boxelder. After the seed coat is 
thoroughly dried by exposure to the air for a few days, the seed may 
be placed in sacks and hung up out of the reach of rats, mice, squirrels 
and chipmunks, in some outbuilding or in the attic where the tem- 
perature will remain low through the winter. 


COLD MOIST STORAGE. 


Cold moist storage is probably the most suitable for all kinds of 
hardwood tree seed, provided the temperature can be kept at the 
freezing point or lower. Even seed that can be stored dry will, if 
stored under cold moist conditions, germinate more quickly when 
sown. Cold moist storage is particularly well adapted for the seed 
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of walnut, oaks, hickories, chestnut, beech, basswood, sugar maple, 
and some other trees, the seed of which does not keep well if stored 
dry. If a large quantity of the nut seed is to be stored, it may 
simply be thrown on tlie ground after the advent of cold weather, m 
a layer 2 or 3 inches deep, and covered with sand, leaves, or forest 
litter, and then with a layer of dirt. The dirt should be rounded off 
so that water will not stand on it, and the whole pile may be covered 
with boards to prevent the soil from being washed away. It may be 
preferable to dig a shallow pit 6 inches or more in depth, in which to 
place the seed, and then use the same method of covering. In either 
case, the situation se- 

lected should be such 

that water will not 

collect and stand upon 

the pile. 

When there is only 
a small quantity of 
seed, or when the seed 
itself is rather small, 
it may be stored in 
a box of moist sand. 

First, a layer of sand 

about 1 inch deep 

should be put in the 

box, then a layer of 

seed 1 inch thick, an- 

other layer of sand, 

and so on until the 

box is full. The box 

should be buried out 

of doors, at a depth 

of a foot or more, 

and covered with 

leaves and soil. A Fig. 13.—Lombardy poplar windbreak, 11 years old, 30 feet high. 
well-drained location ae ens ee 

should be chosen. In the spring the sand may be separated from the 
seed by screening. Very small seed, such as that of birch, may be 
placed loose in small cloth sacks and these alternated with layers of 
sand. 

Seed stored in any one of these ways should be examined occasion- 
ally to see that it is not being disturbed by rats or mice. It must be 
watched very carefully in the spring, for, with the coming of warm 
weather, it is likely to germinate or to mold and heat. It must be 
sown either in the nursery or in the field at the very earliest possible 
opportunity after the frost is out of the ground in the spring. 





92 Farmers’ Bulletin 1123. 


Possibly the chief objection to both of these methods of storage out 
of doors is that most kinds of seed can be kept over only one winter, 
because with the coming of warm weather, the seed will begin to 
sprout. The seed of a few trees, however, such as the hawthorns, 
hollies, and black walnut, often does not germinate readily the next 
spring. This seed may be stored in moist sand in a cool place even 
until the second spring. 


TaBLeE 7.— Method of storage suitable for different kinds of tree seed. 





Cold and dry. Gold end moist, Can not be ——- be sown at 





Birches. E River birch. 
Black locust. 7 Blue beech. 
Boxelder. ; ; Elms (except cedar elm and southern 
Catalpa. ch. red elm). 
Black cherry. Tronwood. 
Holly. Black walnut. Red maple. 
Honey locust. Butternut. Silver maple. 
Kentucky coffeetree. Chestnut. Poplars. 
Mulberry. Cucumber. Willows. 
Osage orange. Dogwood. 

Cedar elm. 

Southern red elm. 

Hackberry. 

Hawthorn. 

Hickories. 

Sugar maple. 

Oaks. 

Persimmon. 

Red gum. 

Sycamore. 

Yellow poplar. 


1 While the species listed in this column will withstand cold and dry storage, cold and moist storage 
would be preferable for most of them. 


GROWING THE SEEDLINGS. 


While some hardwood seedlings may be grown without great 
difficulty, the production of others, such as the eucalypts, should 
be left to the professional nurseryman. If a man’s time and the 
actual expense connected with growing hardwood seedlings are 
considered, it may often be no cheaper to grow than to buy them. 
When home-grown, however, the seedlings are at hand when wanted, 
and this is a distinct advantage. 


LOCATION OF SEED BEDS. 


The seed beds should be located in good, well-drained, preferably 
loamy soil, in any convenient place. Proximity to woods or brushy 
areas should ordinarily be avoided, because these places harbor 
mice, chipmunks, or squirrels, which may disturb the seed. Prox- 
imity to the farm dwelling is desirable, because rodents are less 
likely to be abundant there. 


PREPARATION OF SEED BEDS. 


As with beds for vegetable crops, the soil should be spaded or 
plowed up and then well pulverized with harrow or rake. The 
smaller the seed to be sown the more thorough should be the prepara- 
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tion of the soil. Fall plowing, followed by spring spading and raking, 
will result in the soils being more mellow than if spring spading and 
raking only are practiced. Thorough preparation of the beds will 
result in better germination of the seed and better growth of the 


seedlings. 
SOWING THE SEED. 


METHOD. 


Although in commercial operations the practice of broadcasting 
hardwood seed of many species is often followed, it is believed that 
in a small farm nursery it will ordinarily be more satisfactory to sow 
most kinds of seed in 
drills. These drills 
may be 2 or 3 feet 
apart to permit horse 
cultivation, or they 
may be spaced as 
closely as 10 or 12 
inches. In the latter 
case, hand cultivation 
will be necessary. 
Those trees which may 
need shade (p. 27) 
should be grown in 
closely spaced rows. 
Less work and ex- 
pense will then be en- 
tailed in providing the 
shade than is neces- 
sary when the rows 
are 2 or 3 feet apart. 

The seeds should be 
sown at a depth equal | 
to two or three times 
their own thickness 
and close enough in 
the drill so that from 12 to 15 seedlings to the linear foot will result. 
Ordinarily, the drill need not be more than half an inch wide. In 
some cases, however, a drill of that width will result in crowding 
the seed. This is true for the seed of yellow poplar, only a small 
proportion of which sprouts (see Table 7); for seed with large wings, 
such as that of maples, catalpa, and ashes; and for seed of large 
size, such as that of walnut, butternut, chestnut, and some of the 
oaks. In all such cases the drills should be 2 or 3 inches wide, or 
wider if necessary, so that the seed may be distributed in them 
without crowding. 


ae 


on ate 


Fia. 14.—Hardy catalpa plantation, 21 years old. Iowa County, Iowa. 
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With small or thin seed, such as that of birch, elm, or sycamore, 
the best results, perhaps, will be secured by sowing broadcast and 
rather thickly over the beds, pressing the seed into the loose soil by 
means of a board, and covering it very lightly with soil and a light 
mulch of leaves or straw. Nearly any seed may be broadcasted, 
if that is desired. 











THE USE OF SPROUTED SEED. 





Because of the long taproot formed by the nut-bearing trees, and 
the consequent loss that ordinarily attends the transplanting of 

















































: : : 
seedlings to the field, an experiment conducted by the Pennsylvania ; 
le ; * . ; ] 
Forest Commission is of interest. Seed of white oak, black walnut, 
é ‘ P I 
butternut, hickory, and red ash was stored over winter and stratified | 
. . ‘ I 
thinly in the spring. After the seed began to germinate and the c 
‘ . ° ¢ 
root had developed to a length of from 2 to 4 inches, from 1 to 2 C 
inches of this was pinched off. When the seed was planted, a very ' 
pee E 
fibrous, stocky root system developed, the usual long taproot being 
absent. 
NUMBER OF SEED TO SOW. 
The number of seed to sow per foot depends upon the percentage 
of germination. This varies considerably, but Table 8 shows approx- 
imately the proportion for different species. % 
m 
TasLe 8.—Number of seed to sow per running foot of row to secure 15 seedlings to the foot. re 
PI 
Propor- | Number | Propor- | Number 
tion of of seed tion of of seed of 
Kind of tree. seed that} tosow | Kind of tree. |} seed that} to sow st 
will tothe | will to the 
sprout. foot. | | sprout. foot. be 
oe ie os ee Ws 
Yellow poplar ................ to | 150 || Honey locust................. to B 
DMMMOIAS osencnnsccaeacssne | ys 50 || Oaks Ly tn B thi 
NL ss weniecaccecties ae 4 | 30 || Beech.......... 20 
eee Pye ae | 3 | 30 || Black walnut. . ese 20 as 
EN ccauyiseicev ansehen nats 4 | Oe eer 20 
Bees ienktaud ees cusscsyse 3] 25 || Hardy catalpa.........-.-.-.. ; 20 
REE ciate veusoneS<sessce : | 25 |) Black Chetry.........-.0...06. 20 : 
Kentucky coffeotree.......... 2 | 25 j| Chastnitt . . ic... 202-552-2000 20 3] 
SINE. Cis pdecinesiseezesee 3. | BS 1) SROOMIN Va vaide oe conn e-s-sn0e0 20 
Belack locust ...........c0c0000 ts OS Tt MEY whe devasadasscsevecs 20 mu 
MRctrelberdvowicaewescwseswn ts 23 || Osage orange. .........------- 20 
nd ‘a ee ee pee sJu __ § als 
: ' , anc 
In the case of yellow poplar, for instance, which has a germina- a 
tion of only 10 per cent, it would be necessary to sow 150 seeds to 
the foot to obtain 15 seedlings. Only 50 seeds to the foot would 
be necessary for sycamore, which has a germination of 30 per cent. g 
The number of seeds to the pound of the more important species a 





is about as follows: 
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TABLE 9.—Approximate number of seed to the pound.' 


aos 
Number Number 
Kind of tree. of seed to Kind of tree. of seed to 
the pound. || the pound. 
i} 


|| Hackberry 2,600 
Bitternut hickory... ca 110 

Mockernut hickory. . oa 

Pignut hickory 

Shagbark hickory 

Shellbark hickory 

CE ee ee 

Kentucky coffeetree 

Red maple 

Silver maple 

Sugar maple. ......... 

Russian mulberry 








_ 


Arizona ash.. 


— 
A100 


Green ash.... 
White ash 


B 

Yellow birch | 
MG goes gon avececdssee ence se 
Black gum Sd 
Black locust.. 
Black walnut. . 
Boxelder ...... 
Butternut 
Hardy catalpa 
Black cherry 


p Sak yteSR2-oo! ae 
Ssse 22322533323 


| || Swamp white oak 
Cottonwood = 35 || White oak * 
SINC tin dies we vetehse vn eenees es pe ee 1 COM RTI. bie vss 5 ccdeas ces ccccdosce | 
|| Red 
| 





Sycamore 
ellow poplar 


White elm | 
Eucalyptus (blue gum). .............- 














1 Includes that portion of the fruit which is generally sown. 
SEASON TO SOW. 


Seed which ripens in the spring or early summer (see Table 1) 
should be sown at that time. That which ripens in the autumn 
may be sown then, or stored until spring. Fall sowing is in most 
regions preferable for all species, if the seed beds can be adequately 
protected against rodents. It is especially true for such seed as that 
of the chestnut or the white oaks, which may lose their vitality if 
stored over winter. Fall sowing should be deferred until just 
before cold weather sets in. If seed is sown early in the fall, and 
warm weather follows, the seed may sprout and later be killed by 
the cold of winter. Spring sowing should be done just as soon 
as the frost is out of the ground. 

It is generally advisable to mulch fall-sown seed beds with 2 or 
3 inches of forest leaves or litter. Straw may also be used. This 
mulch will prevent the rains from washing out the seed and will 
also prevent the ground from alternately freezing and thawing, 
and heaving out the seed. The mulch should be removed as soon 
as the seedlings begin to appear in the spring. 


METHODS OF HASTENING THE GERMINATION OF SEED. 


Seed coats which are nearly impermeable to water are often the 
cause of delay in sprouting. Fall sowing, or the cold moist storage 
of the seed over winter, gives a long period for absorbing moisture. 
The seed will then usually sprout promptly the following spring or 
summer. Sprouting is sometimes hastened by soaking the seed for 
several days in cold water. If stored dry and intended for sowing 
in the spring, the bony-coated seed of black locust, honey locust, 
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and Kentucky coffeetree, just before sowing, should be placed in 
water heated nearly to the boiling point. After the seed has swollen, 
it should be removed and sown at once. The operation should be 
repeated for the seed which does not swell on the first immersion. 


Fic. 15.—Black walnut plantation. Indiana. 
LENGTH OF TIME REQUIRED FOR SPROUTING. 


Some seeds sprout in a few days, others not for several weeks, 
and still others often not until the second season, particularly if 
they are stored dry over winter and then sown in the spring. Among 
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those which are likely to lie over for a year are basswood, holly, 
black locust, Kentucky coffeetree, and honey locust. If stored dry 
and sown in the spring, a portion of the seed of some trees may 
sprout the first year and an additional portion the following year. 
Among these are hackberry, blue beech, ironwood, cucumber, black 
walnut, beech, osage orange, black cherry, white ash, boxelder, 
cucumber tree, yellow poplar, sycamore, and sugar maple. 


CARE OF SEED BEDS. 
WATERING. 


If water is available and can easily be applied, it is advisable to 
keep the seed beds moist until the seeds sprout, and later to water 
the seedlings when the beds become dry. It will usually be unneces- 
sary to water seed sown in the fall. Such seed will absorb moisture 
during the winter and with the coming of warm spring weather will 
sprout quickly. Watering of the seedlings should be discontinued 
after midsummer, in order that they may harden up properly before 
the fall frosts. 

PROTECTION. 

Seed beds must, of course, be protected against live stock and 

sometimes against field mice or other rodents. Two or three house 


cats usually afford some protection against the latter, but sometimes 
resort must be had to small traps. If birds become troublesome they 
must be scared away or shot. 


SHADING. 


Seedlings of most hardwood trees will need no shade in the seed 
beds; but those of the beech, birch, red gum, white ash, sugar maple, 
slippery or red elm, hackberry, and mulberry, are likely to be damaged 
by intense sunlight, and, when this appears to be the case, should be 
supplied with partial shade. A covering of brush or tree branches in 
leaf will usually be sufficient. If this is lacking, shade frames of 
some kind that will cut off about half of the sunlight from the seedlings 
should be constructed. Some nurserymen use shade frames made by 
nailing lath spaced about 14 inches apart on a rectangular frame. 
The growing of such seedlings under somewhat open woods should 


prove successful. 
WEEDING AND CULTIVATION. 


The beds should be weeded and cultivated several times during 
the growing season. Horse cultivation may be practiced where the 
rows are spaced widely. In beds seeded broadcast cultivation is, of 
course, impracticable. 


REMOVING SEEDLINGS FROM SEED BEDS. 


Hardwood seedlings 10 inches or more in height are large enough 
for field planting. Most of them reach this size in one growing 
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season. Some, including the seedlings of black cherry, cucumber | 


tree, yellow poplar, basswood, sugar maple, red gum, black gum, 
red mulberry, birch, and beech, may have to remain in the seed 
beds two years or more. In digging them from a farm nursery the 


spade is the most effective tool. Care should be taken to injure the 3 


roots as little as possible, and to secure practically all of them. 


Injured portions of the roots should be cut off with a sharp knife, 7 


The seedlings should not be dug until the time for planting them in 


their permanent locations. Digging them and exposing the roots 


to-the air for some time may kill them. Even when they are being | 
transported to the planting site, the roots should be covered with | 


wet burlap, wet straw, moss, or other similar material. 


SOURCES OF INFORMATION AND ADVICE FOR THE 
PLANTER. 


Many of the States now have forestry departments. A few have | 


forest extension specialists. The men connected with the work are | 


ss 


familiar with local conditions, and are able and willing to answer © 


inquiries concerning planting or other forestry problems from people | 


residing in the State. In some cases they can arrange to visit a 


farm and give advice on the ground. The addresses of these forestry | 


departments or officers follow: 


Sources of information concerning tree planting. 


Alabama.—State Forester, Montgomery. 
California.—State Forester, Sacramento. 
Colorado.—State Forester, Fort Collins. 
Connecticut.—State Forester, Hartford. 
Connecticut.—Forester, State Agricultural Experiment Station, New Haven. 
Delaware.—State Forester, Dover. 

Florida.—State Forester, Tallahassee. 

Georgia.—State Forester, State Capitol, Atlanta. 

Hawaii.—Territorial Forester, Honolulu. 

Idaho.—School of Forestry, Moscow. 

Indiana.—State Forester, Indianapolis. 

Iowa.—Forestry Department, Iowa State College of Agriculture, Ames. 
Kansas.—State Forester, Manhattan. 

Kentucky.—State Forester, Frankfort. 

Louisiana.—State Forester, New Orleans. 

Maine.—Forest Commissioner, Augusta. 

Maryland.—State Forester, 1411 Fidelity Building, Baltimore. 

Massachusetts.—State Forester, 20 Somerset Street, Boston. 

Michigan.—State Forester, Lansing. 

Michigan.—Forestry Department, Michigan Agricultural College, East Lansing. 
Mississippi.—State Forester, Jackson. 

Minnesota.—State Forester, St. Paul. 

Montana.—State Forester, Missoula. 

Nebraska.—Extension Forester, College of Agriculture, Lincoln. 

New Hampshire.—State Forester, Concord. 

New Jersey.—State Forester, Trenton. 

New York.—Superintendent of Lands and Forests, Conservation Commission, Albany. 
North Carolina.—State Forester, Raleigh. 

North Dakota.—State Forester, Agricultural College, Bottineau. 

Ohio.—State Forester, Wooster. 

Oklahoma.—State Forester, Oklahoma City. 

Oregon.—State Forester, Salem, ~ 

Pennsylvania.—Secretary, Department of Forests and Waters, Harrisburg. 

Porto Rico.—Insular Forester, Rio Piedras. 

Rhode Island.—Chief, Bureau of Forestry, Providence. 

South Carolina.—State Forester, Columbia. 

South Dakota.—Director of Extension, State Agricultural College, Brookings. 
‘Tennessee.—State Forester, Nashville. 

Texas.—State Forester, College Station. 

Utah.—Director of Extension, State Agricultural College, Logan. 
Vermont.—Commissioner of Forestry, Montpelier. 
Virginia.—State Forester, University. 

Washington.—Director, Agricultural Experiment Station, Pullman. 
West Virginia. —Chief Forester, Charleston. 
Wisconsin.—Superintendent, Forests and Parks, Madison. 
Wyoming.—Director, State Experimental Farm, Laramie. 
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beauty. They supply material for farm use, such as 
poles, posts, and cordwood; and they afford shelter for live 
stock, and protect crops and buildings from the hot winds of 
summer and the cold winds of winter. Moreover, they can 
often be grown successfully on soils too poor or on slopes too 
steep for the successful production of the ordinary agricultural 
crops. 
It is the purpose of this publication to point out simple 
methods which may be followed in planting and caring for 
hardwood trees on the farm and in collecting, extracting, and 


storing the seed of the common hardwood trees of the United 


States and in growing the young trees in a home garden or 


nursery. 
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GROWING AND PLANTING HARDWOOD 
SEEDLINGS ON THE FARM. 


C. R. Tittorson, Forest Examiner, Forest Service. 
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WHAT TREES TO GROW. 


N DECIDING on the species of hardwood trees to be grown on the 
farm, one should keep in mind, first, the object of growing the 
trees, and, second,-their adaptability to the climate of the region and 
to the situation in which they are to be planted. To illustrate: The 
boxelder is not a good tree to plant for lumber; yellow poplar, because 
of climatic conditions, can not be grown successfully in the plains 
region of the central United States; and hardy catalpa will not thrive 
on poor sandy or heavy clay soils. To a certain extent trees may be 
grouped as those most valuable for lumber, for posts and poles, for 
windbreaks, etc. An attempt has been made in Table 1 to group the 
hardwood trees according to their suitability for such uses. The 
second consideration is very important. Too often prospective 
planters are dazzled by tales of trees that will thrive on any and 
all soils, that will grow with extreme rapidity, that are imperishable 
when set out as posts, or that are much more valuable than other 
species for lumber. It is usually safe to assume that such reports 
have little foundation in fact. The best trees for planting on the home 
farm are usually those that grow naturally on similar soils in the 
region or those that have been tried out by the neighbors and have 
been proved a success. Many plantations have turned out to be 
failures, with resulting disappointment to their owners, because of 
the selection of trees unsuited either to the climate or to the soil of 


the planting site. 


Note.—This bulletin does not represent original work by the writer. ‘The information it contains has 
been compiled from numerous sources. The writer is indebted especially to Prof. J. 8. Ilick, New York 
State College of Forestry, Syracuse, N. Y., for considerable information and many helpful suggestions 
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TABI 1._—Jlardwood trees most valuable for various pur poses. 





Lumber, Handle sto 
Ash. Ash. 
Basswood | Beech. | 
Beech. | Birch, | ¢ 
Birch, | Hickory. 
| Sugar maple. 


Black cherry. 
Cottonwood. 
Cucumber. 
White elm 
Hickory. 
Sugar maple 
Red oaks. 
White oaks. 
Red gum. 
Sycamore 
Black walnut 
Yellow poplar 


Veneer log 


Basswood 
Beech, 

Yellow birch. 
Black cherry. 
Sugar maple. 
Oaks. 

Red gum. 
Sycamore, 
Black walnut 
Yellow poplar. 


White oa 


Pole 


Hardy catalpa. 
Coffee tree 

Red elm. 
Eucalypts. 
Black locust 
Honey locust. 
Russian mulberr 
Oaks. 

Osage orange, 
White willow. 


| Willow. 
| Yellow poplar 


ind post 


Railroad ties 


round mine ti 


Black locust 
Honey locust 
Red oaks. 


White oak 


Aspen 
sasswood 
ottonwood 


Hardwood distillation 


seech, 

Black birch 
Yellow birch. 
Sugar maple. 


and 
mber 


Cooperage stock 


Ash. 
Jasswood 
Beech, 
Birch, 
White elm. 
Sugar maple, 
White oaks. 
Red gum, 


Windbreaks. 


Green ash. 
Boxelder. 
Cottonwood. 
Eucaly pts. 
Hackberry. 
Silver maple 
Russian mulberry. 
Osage orange, 
Russian olive. 
White willow. 
Yellow willow, 


The planter will doubtless be influenced in his choice of species by 


their rates of growth. 
the kinds of trees for which growth figures are available. 


Tables 2 


and 3 show this 


approximately for 
7 
The rates 


indicated may be too low for some trees in some regions, but it is 
believed that the tables are reliable for purposes of comparison. 


rt 


Average number of years required to grow 
each inch in diameter. 


4 to3 years... 
2 to 4 years. 


3 to 6 years. 
4to7 years.. 


5 to 10 years 


LABLE 2 Averaq diameter grou th of hardwood tree 


spec if 
een =— ————— 
* Eucalypts. 
* Cottonwood, black willow, * white willow,* honey locust 
| * black locust. 
Red gum, * silver maple, *white elm, * Russian mulberry, 


| yellow poplar, chestnut, * ha 
| * White ash, *green ash, * 
| *butternut, red oak, blac 
* osage orange, basswood. 
Hickory, 


maple, vellow birch, beech 


white oak, chestnut 


rdy catalpa 


boxelder, * black walnut, 
k oak, *bur oak, aspen, 
oak, paper birch, *hard 


Thetable is based upon the growth of trees both in plantations (those starred ) and in natural forest (those 


not starred 
lastline. 


In plantations more rapid growth can often be secured, particularly of the trees named in the 
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TABLE 3.—Height growth of hardwood forest trees produced from seed, 
{Average height. ] 
ee At 10 At 2 t 30 At 50 
species, saa | 

year yea ears. years. 

Feet. Feet. Feet. | Feet. 
Green ash... 26 4] 52 | 70 
Whiteash.... 19-25 34-50 | 45-67 | 62-83 
Aspen....... 8-21 17-40 28-55 | 50-75 
Basswood... . . 16-32 | 3-44 37-63 
Beech. ..... &-19 | 13-28 22-42 
Paper birch. . . 13 3¢ 44 62 
IS os os ngic cat aandsides vase Kovedeenbeuuss senbatseseacctadencueaas *_30 8-39 15-54 
Boxelder 2... .... 20 P 5 tne 
Hardy catalpa ?.. 19 27 33 : 
Chestnut. . 7 17 33 64 
Cottonwood 3. . aio 56 97 115 136 
MN Pmt ahe hes sa eciawiahs Zaha onde 4 GEO Tsa8s pe a0 aseeas 26) e Oe Senemed 21 28 40 
Eucalyptus 2 (blue gum 24-80 70-90 85-160 bo oss ccaws 
Shagbark hickory - - . 3-7 &-18 15-32 32-51 
Black locust... .... 15-20 28-45 scares 44-65 
Honey locust 2. . - 18 | 27 35 ase 
Silver maple 2.... 22 44 60 80 
PRIMED 5s bea wics sw mauia Slee aie base wes pe wes wbcseeed Pegs s oa ele caawanewe *_18 29 10-48 
PT OOK 9 5 ck a'vinsnve 40 60 
Red oak : ; 13 32 46 72 
Whiteoak....... 11-12 -25 2-38 53-63 

SPREE EDS Pleas Goo bie ch sashes caeeny hin tea bnew nnehacgess dc[Seesauouee 5-25 37 

Red gum a 5 66 | &S 108 
Black walnut 2. . 18 | 20 40 60 
Black willow * 50 | 73 8g 109 

White willow 2 15-24 | 35-50 esas : 
Yellow poplar 20-27 | 36-50 | 50-64 78-83 


*Data not available. 

1 The slower growth in each case is on poor situations; the more rapid growth, on better situations. Where 
only one figure is shown, it represents approximately the average growth on all situations where measure- 
ments have been recorded. In plantations, the height growth should equal and often exceed the faster 
rate of growth indicated by the table. 

?Growth in plantations on farm lands. 


3 Measurements made on trees in the lower Mississippi Valley where growth is very rapid. 


PLANTING TWO OR MORE KINDS OF TREES TOGETHER. 

A mixture of two or more kinds of trees in a plantation may some- 
For 
their best development, some trees, such as cottonwood, should be 


times be desirable, although it is not ordinarily recommended. 


spaced widely in a plantation; others, such as black walnut and 
black locust, have such scant foliage that their shade does not 
prevent the growth of a heavy sod of grass. In both of these cases, 
a mixture will more completely utilize the area planted, increasing 
the yield and bringing about better forest conditions in the plantation. 
Planting stock of 
one species alone may be expensive; and if a less valuable tree, or 
filler, to be cut out when the trees begin to crowd, is mixed with the 
If a species to be planted 


Mixtures may be desirable for other reasons. 


main crop, it will keep down the first cost. 
is liable to serious diseases or insect attack, as are chestnut and black 
locust, the planting in mixture with another kind of tree not liable 
to such attack will provide for a stand of trees in case the chestnut 
or locust is killed. 

The following list gives a number of hardwood mixtures which 
should prove successful on soils and in regions adapted to both 
species. It can not be stated with assurance that these mixtures 
will produce a satisfactory stand, because experience with them has 
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not been suffieient to serve as a strict guide. 


Ordinarily, plantings 


of one species only are more satisfactory: 


Hardwood mixtures for planting. 


Cottonwood and silver maple. 
Cottonwood and green ash. 
Honey locust and hackberry. 
Honey locust and green ash. 
White elm and hackberry. 
White elm and green ash. 
White elm and white ash. 
Black walnut and green ash. 
Black walnut and hackberry. 
Black walnut and hickory. 
Black walnut and white oak. 
Black walnut and white ash. 
Black locust and yellow poplar. 
Black locust and white oak. 





Black locust and boxelder. 
Black locust and hickory. 
Yellow poplar and white oak. 
Yellow poplar and hard maple. 
Yellow poplar and hickory. 
Red gum and white oak. 

Red gum and hickory. 

Red gum and beech. 

Green or white ash and hackberry. 
Green or white ash and hickory. 
Red oak and basswood. 

Red oak and white oak. 

Red oak and hard maple. 

Red oak and hickory. 


LOCATION OF PLANTATION OR WINDBREAK. 


Generally speaking, unless intended for windbreaks, plantations 
should be located on the poorest soil of the farm, that least suited to 


Fic. 1.—Red oak and chestnut plantation. 





Strafford County, N. H. 


the production of ag- 
ricultural crops. Hill- 
sides and poorly 
drained or rocky or 
sandy situations 
should be selected, if 
there are such. Cor- 
ners of the farm cut 
off by a stream or rail- 
road may be chosen. 
If there are no such 
situationson the farm, 
the plantation should 
be located near the 
buildings, where it will 
not only be conven- 
ient but will serve as 
a windbreak. 
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tection of the home | 
and buildings should | 
be located on that} 
side of the buildings | 


and the stock-feeding | 





yards against which the prevailing winter winds blow. If a narrow 
windbreak of only a few rows is planted, it should be several rods away 


Windbreaks for pro- | 


X 


>_> —- fm 


s¢ 
in 
of 
fs 
th 
su 


Wi 
oa 
de 
lat 
du 


nal 
to | 
full 
tha 
or | 
mal 
con 
Bla: 
tion 
cess 
the 
nuts 
othe 
Cc 
cutt 


ns 

to 
ag 
ill- 


rly 


ns 


cut 
‘ail- 
sen. 
uch 
rm, 
yuld 
the 
will 
ven- 
@ as 


pro- 
ome | 
ould | 
that 
Ings | 
ding | 
rrOW | 
way 


Growing and Planting Hardwood Seedlings. 7 


from the building or yard. Snow drifts under the lee of such a wind- 
break and lies deep around buildings or a feed lot close to it. 
This drifting may be partially prevented by planting two such narrow 
windbreaks parallel to each other and about two rods apart. Snow 
will then drift into and for the most part be held in this intervening 
space. 

Windbreaks for crop protection should be located so as to protect 
the crop from the most damaging winds, usually summer winds. 
As efficient windbreaks exert their protective influence along the 
surface to a distance of from fifteen to twenty times their height, 
the intervals between them should be about fifteen or twenty times 
the height of the trees at their maturity. 


ESTABLISHMENT OF PLANTATION. 
PLANTING OF STOCK. 


In starting a grove, the planter ordinarily has the choice of using 
seedlings, seed, or cuttings. Seedlings 1 or 2 years old are preferable 
in the great majority 
of cases. They are 
fairly cheap and have 
the best chance of 
succeeding. 

Nut trees, such as 
walnut, hickory, and 
oak, develop a very 
deep taproot and few 
lateral feeding roots 
during their first year. 
They can not ordi- 
narily be transplanted 
to the field so success- 
fully as other trees, so 
that planting the nuts 
or acorns on the per- 
manent site is usually 
considered preferable. 
Black walnut planta- 
tions have been suc- : cae 
cessfully started by Fic. 2.—A 52-year-old protection shelterbelt of eastern red cedar and 

a : arbor vitae. 
the use of sprouted 
nuts. It would seem that the same method might be followed with 
other nut trees. 

Cottonwood and willow plantations are most easily started with 
cuttings. These are simply from 12 to 14-inch sections taken from 
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the 1 or 2 year old twigs of Jiving trees. The cuts should be made with 
a sharp tool, to avoid bruising the bark. Cuttings should be collected 
during early winter and buried in moist sand in a cool place until the 
time for planting. 

PREPARATION OF SOIL. 


The necessity of soil preparation will depend somewhat on the 
region. On the prairies or in other regions where tree growth does 
not naturally thrive, the area should be plowed, preferably in the 
fall. In regions where trees naturally thrive, such preparation, 
is also decidedly beneficial although not always necessary. Heavy 





F-366500 
FIG. 3. Mixed hardwood shelterbelt and oat field in Nebraska; the oats made a yield estimated at 
65 to 70 bushels per acre. W 
sod land in any region should not be planted until it has been plowed Hi 
and cropped for two or three years. lit 
METHODS OF PLANTING AND SOWING. ve 
SLIT. are 
In the slit method a wedge-shaped hole is opened in the ground by nu 
inserting a spade or mattock and moving it backward and foreward. sh« 
The root of the tree, or the cutting, is then inserted back of the tool | del 
in the cleft thus formed, the tool is removed, and the earth is pressed | 
with the foot firmly around the plant. If the root systems are not 
overlarge, this method may generally be used with success in light}, , 
soil that is free from rocks. ro 
e 


INDIVIDUAL HOLES. 


If the soil is heavy or rocky, or if the trees have large root systems, | 
the best method is simply to dig a hole for each individual tree, pull 


' 
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the soil in over the roots, and tamp it thoroughly. This is un- 
doubtedly the surest method for trees of large size. 


PLANTING SPROUTED NUTS. 


A simple and successful method of planting black walnut was dis- 
covered by a farmer in Indiana. It should be equally successful, it 
seems, with the oaks, hickories, butternut, or any other hardwood 
species which develop pronounced taproots and in consequence can 
not be very successfully transplanted from the nursery to the field. 
This farmer buried the walnuts in a shallow pit where they were sub- 
jected throughout the winter to the action of moisture and frost 





Fic. 4.—Cottonwood and green ash windbreak. Butler County, Nebr. 


With the advent of warm spring weather, the nuts began to sprout. 
He planted the sprouted nuts on well-tilled land by scooping out a 
little soil with his hands, placing the nuts in the holes thus formed, 
and covering them lightly. In following this plan there are several 
precautions which should be taken: (1) The pit in which the nuts 
are stored should be located in a well-drained, shaded spot; (2) the 
nuts should be protected against destruction by rodents; and (3) they 
should be examined frequently in the spring so that there will be no 
delay in setting them out shortly after sprouting commences. 
FURROW. 

The young trees or seeds may be planted in a plowed furrow. This 

is a rapid method and usually quite successful. It is especially suita- 


ble for planting cottonwood and willow cuttings. Seedlings are set 


321621°—41——2 
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in the bottom of the furrow, and loose earth is pulled around the 
roots and tamped firmly, Cuttings are set in the furrow with the 
lower ends down in a slanting position. About 1 or 2 inches of the 
cuttings should be left extending above the surface of the ground. 
Soil is then pulled in and trampled firmly about them. Seeds are 
dropped in the furrow, several in a spot at regular intervals, and cov - 
ered with 1 or 2 inches of soil. 


SEED SPOT. 


In the seed-spot method seed are sown directly on the planting site 
in spots at regular intervals. The ground in these spots is usually 





Fic, 5.—Green ash plantation, 40 years old. Champaign County, Ill. 


stirred somewhat with a spade or mattock, then several seed are 
dropped on the spot and covered to a depth of 1 or 2 inches with 
soil. This method is particularly suitable for fall sowing of the seed 
of the oaks, hickories, black walnut, and butternut. 


BROADCAST SOWING. 


The seed may be scattered broadcast over an area, either plowed 
or unplowed, in the same manner as wheat and oats are sown. This 
method is not recommended for any species, as it requires a large 
quantity of seed to the acre and is likely to be unsuccessful. 


SEASON OF PLANTING OR SOWING. 
In general, early spring planting is preferable to planting at any 
other season. As compared with fall planting, it has at least two 
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distinct advantages: The stock has a whole growing season in which 
to become established before it is subjected to the rigors of winter; 
and it is not in immediate danger of being heaved out of the ground 
by alternate freezing and thawing. If there is no great danger of the 
seeds being disturbed by rodents during the winter, fall is the prefera- 
ble season for direct sowing of the seed of nut-bearing trees and of 
the oaks. When this danger exists, spring sowing is advisable. 


SPACING OF TREES IN PLANTATION. 
If timber is the primary object of a plantation, rather close spacing 


is advisable. This method produces trees with straight bodies and 
few branches, and hence of high lumber value. If the primary object 





FiG. 6.—A 2-year-old shelterbelt of mixed hardwoods planted by the Forest Service in Davison County, 
S. Dak. 


is protection, close spacing in the rows and wide spacing between 
them is best; for it will produce trees with some branches extending 
nearly to the ground, and hence will give the greatest protective 
efficiency. The actual spacing desirable for these two purposes de- 
pends upon the characteristics of the tree, upon the region, and upon 
the area or site to be planted. Trees which grow well in shade, such 
as hard maple and beech, may be planted more closely than those 
which require abundant light, such as cottonwood and yellow pop- 
lar. On situations which because of poor soil are unfavorable to tree 
growth, closer spacing is advisable than on more favorable situations. 
The greater number of trees to the acre will compensate for the higher 
mortality soon after they are set out, and, through the greater amount 
of shade furnished, will afford better protection to the soil. In regions 
of little rainfall there will not be sufficient moisture to support a dense 
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grove of trees. Accordingly, very close spacing can not be practiced 
there unless irrigation is possible. 

The approximate spacing considered generally desirable for the 
more promising species is shown in Table 4. To meet a specific condi- 
tion of soil or climate, some other spacing may be better. Before 
planting, it is advisable to write to the State forester concerning the 
matter. 





| Spacing for 
two-row 


; Spacing for 
| Spacing for| two-row | Spac ing for 


Kind of trees. Kind of trees 








woodlot. wind- : | woodlot. wind- 
break. | break. 
Feet. Feet 
PMNS cascecesiacknsen EROUIBT LOCUS 2. cccccnccees BOGS: tiiscereseee 
a Hard or sugar maple....... BUT OC. fi ccccuvenes 
Basswood. . | Silver maple........ j 





Black birch...........-..- : 
Yellow birch. ............. 


Russian mulberry 
Mow ebes saci 


Boxelder .......... Jeo ease hia aaenem ape 4hy White oak...... ceat 
Hardy catalpa............. Osage orange....... 
NE. occ cncccnees OS eee 
CODE «cs ccsccecccss Sycamore......... 
PRMD en piccecskarswee Black walnut.............. 
Eucalyptus (bluegum).... Yellow poplar ............- 
oS ees aawied White willow.............. 





BIAIOCNSE oo os ca scsceee Yellow willow............. Sby 8 3 by8 


Table 5 shows the number of trees required to the acre for the 
spacings given. 


TaBLe 5.—Trees required to the acre with spacing indicated. 








| 

| | | 4by6 | 4by4 

Spacing in feet....-.. | 10 by 10. | Sby 8. | 6by 8. | 6by 6. | 4 by 8. or or 
| | 3 by 8. | 2by8. 

Number of trees required to the acre, 436 680 908 1, 210 | 1,361 1,732 2,723 
| | 
CARE OF PLANTATION. 
CULTIVATION. ‘ 


Though cultivation is not absolutely essential in all cases, par- 
ticularly on loose soils in the regions where hardwoods thrive natu- 
rally, it is nearly always beneficial to a plantation, and especially so 
during the first several years of its existence. Cultivation is essential 
to success in regions of little rainfall where irrigation can not be 
practiced and on areas heavily sodded with grass. A heavy sod 
practically insures the failure of a young hardwood plantation. 
Horse cultivation is entirely practicable. If desired, some agri- 
cultural crop, such as potatoes, may be grown between the rows of 
trees during the early period of the plantation’s growth. Cultiva- 
tion should be given two or three times a year. 

Forest trees are subject to damage by heavy frosts and, if they 
are growing vigorously when these frosts occur, they may be severely 
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injured, Late cultivation induces late growth; there should be no 
cultivation, therefore, after the middle of the growing season. 


CLEANING AND LIBERATION CUTTINGS. 


When a piece of cut-over land is planted, it may happen that the 
natural brushy growth present will for a few years outgrow the 
planted trees, overtop them, or crowd them so as to interfere seri- 
ously with their development. In such a case, it will be necessary 
perhaps for two or three successive years, to lop off this brush with 
a knife, pruning shears, or other sharp instrument. 

When there are old trees with wide-spreading crowns on areas to 
be planted, it will be desirable to remove these trees a few years 





Fic. 7.—Russian mulberry windbreak, 5 years old. Graham County, Kans 


after the small trees are set out. Otherwise, because of the shade, 
the small trees will not develop satisfactorily. 


THINNING. 


To produce clean-bodied timber, close spacing is desirable. When 
the tops of the trees begin to intermingle and crowd each other, 
however, they become like an overcrowded stand of vegetables in a 
garden. Growth is stagnated. A good gardener would pull out a 
portion of the vegetables in a garden that had reached this condi- 
tion. When trees have reached a similar condition some of them 
should be cut out. In both cases, the result is the best develop- 
ment of the remaining portion rather than a poor development of 
the original number. The best-formed, most valuable, and most 
healthy trees should be selected to remain, and the others that are 


likely to interfere with their growth should be removed. 
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Thinnings are usually necessary by the time a plantation reaches 
the age of 20 years, sometimes sooner. Thinning may be done at 
odd times by the owner of the plantation at no other cost than his 
labor. Care should be exercised that the openings in the crown 
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Fic. 8.—Cottonwood plantation, 12 years old. Trees 8 inches in diameter, 50 feet in height. 
Faribault County, Minn, 


cover of the stand made by removing trees are no larger than may 
be closed in from three to five years by the growth of the remaining 
tree tops. When poles are cut for some farm use, a crude form of 
thinning may be secured by a little care in the selection of trees 
with a view to the betterment of the stand. 
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PRUNING. 


Pruning of the branches of trees in a plantation is usually unneces- 
sary and, because of the cost of the labor involved, undesirable. If 
spaced closely enough, most forest trees in plantations will prune 


F-383445 
Fic. 9.—Roadside planting of cottonwoods in Hall County, Nebr. The trees are 50 years old. 
themselves. Sometimes it will be profitable, in a stand that is 
intended to produce lumber, to prune the best trees by simply knock- 
ing off with an ax such dead and brittle limbs as can be reached. 
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Occasionally, dead branches of black walnut trees persist for a num- 
ber of years, and they are likely to form loose knots. The same is 
true of catalpa, which, moreover, is subject to serious attack by a 
fungus around the base of these loose dead branches. Such branches 
of both species should be removed. If, because of wide spacing or 
for some other reason, the trees are assuming a poor timber form, it 
may be necessary to correct the condition by pruning. 

If pruning is undertaken it should be conducted during late winter 
or early spring, and should not be overdone. 

If a tree is pruned too far up, it may become top-heavy and be 
easily broken off by a severe wind. Catalpa, ash, and black cherry 


Fic. 10.—Blue gum ( Eucalyptus globulus) windbreak, sheltering a lemon orchard, San Bernardino 
County, Calif. 


in plantations are known to have suffered from this, and it seems 
likely that the same thing is true of many other species. 


PROTECTION. 


Plantations should be protected against fires and grazing. Fires 
will kill young trees and injure old ones. Live stock of all kinds 
should preferably be excluded from a plantation at all times and 
particularly when the trees aresmall. The animals almost invariably 
cause damage to the trees by nipping off the branches, peeling the 
bark, trampling the roots, or trampling the small trees themselves 
If the shade of the trees is a necessity for the animals, they should 
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at least be restricted to a limited area of the plantation. In case 
the trees are being injured by insects, animals, or diseases, a remedy 
should be sought by inquiry of the United States Department of 
Agriculture or the State Agricultural College. 


SOURCES OF PLANTING STOCK. 


Private nurserymen are usually able to supply planting stock of 
the more important forest trees. The Forest Service will supply 
lists of these nurserymen upon request. In the following States 
forest tree nursery stock of some species for forest (not landscape) 
planting within the State may be obtained through the service 
indicated. In some States the distribution is limited to farmers. 






















Sources of forest tree stock. 





Alabama.—Department of Conservation, Division of Forestry, Montgomery. 

Arkansas.—State Forestry Commission, Little Rock. 
California.—Department of Natural Resources, Division of Forestry, Sacramento 

Colette —State Board of Forestry, Fort Collins. 

Connecticut.—Connecticut Agricultural Experiment Station, New Haven. 

Delaware.—State Forestry Department, Dover. 

Florida.—Florida Forest and Park Service, Tallahassee. 

Georgia. -Departme nt of Natural Resources, Division of Forestry, Atlanta 

Hawaii. _—C ommission of Agriculture and Forestry, Honolulu. 

Idaho.—University of Idaho, School of Forestry, Moscow. 

Illinois. Department of Conservation, Division of Forestry, Springfield. 

Indiana.—Department of Conservation, Division of Forestry, Indianapolis. 

lowa.—Iowa State College, Ames. 

Kansas.—Kansas State College, Division of Forestry, Manhattan. 

Kentucky.—State Conservation Department, Division of Forestry, Frankfort 

Louisiana.—Department of Conservation, Division of Forestry, New Orleans 

Maine.—Maine Forest Service, Augusta. 

Maryland.—State Department of Forestry, 1411 Fidelity Building, Baltimore. 

Massachusetts.—Department of Conservation, Division of Forestry, 20 Somerset Street. Boston. 

Michigan.—Michigan State College of Agriculture, Forestry Department, East Lansing. 

an.—Department of Conservation, Lansing. 

sippi.—Mississippi Forest and Park Service, Jackson. 

Missouri.—State Conservation Commission, Jefferson C ity. 

Montana.—State Forest Department, Missoula. 

Nebraska.-—College of Agriculture of the University of Nebraska, Extension Service, Lincoln. 

New Hampshire.—State Forestry and Recreation Department, Concord. 

New Jersey.—Departmert of Conservation and Development, Division of Forests and Parks, Trenton. 

New York.—Conservation Commission, Division of Lands and Forests, Albany. 

North Carolina.—Department of Conservation and Development, Division of Forestry, Raleigh. 

North Dakota.—School of Forestry, Bottineau. 

Ohio.—Agricultural Experiment Station, Department of Forestry, Wooster. 

Oklahoma.—State Planning and Resources Board, Division of Forestry, Oklahoma C ity. 

Oregon.—State Board of Forestry, Salem. 

Pennsylvania.—Department of Forests and Waters, Harrisburg. 

Puerto Rico.—Department of Agriculture and Commerce, Rio Piedras. 

South Carolina.—State Commission of Forestry, Columbia. 

Squth Dakota.—State Department of Aericulture, Pierre. 

Tennessee.—Department of Conservation, Forestry Division, Nashville. 

Texas.-—Texas Forest Service, College Station. 

Utah.—Utah State Agricultural College, School of Forestry, Logan. 

Vermont.—Department of Conservation and Development, Montpe ‘lier. 

Virginia.— Virginia Conservation Commission, Virginia Forest Service, Charlottesville 

Washington.—State College of Washington, Agricultural Experiment Station, Pullman 

West Virginia.—State Conservation C ommission, Charleston. 

Wisconsin.—Conservation Department, Madison. 

W yoming.—University of Wyoming, Experiment Station, Laramie. 



































SEED COLLECTION, EXTRACTION, AND STORAGE. 
SEED COLLECTION. 


Nearly any kind of tree seed can be bought from commercial seed 
houses, but often it may be cheaper and otherwise more adv: antageous 
to collect it near home. The collected seed will certainly be fresh, 
and the seedlings grown from it should be perfectly hardy so far as 
the climate is concerned. 











TIME TO COLLECT. 


Seed should be collected when ripe. For most kinds this means 
during autumn. Collecting may be extended into the winter for 
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such species as the ashes, catalpa, honey locust, sycamore, and 
any others that retain the seed on the trees until that time. A 
few kinds of seed ripen during the spring or summer and must, 
of course, be collected at that time. Seed of such species as 
willow and cottonwood, which scatters soon after ripening, must be 
gathered promptly. Seed which hangs on the tree for a considerable 
period, such as that of ash and sycamore, may be gathered more at 
leisure. 

TABLE 6.—Seed which rivens in spring or summer. 











Species. Time of ripening.1 

Elms (all species except cedar elm and southern red elm) ........-...--.+-. March to June. 
ENED tLe SE News pascsubheer ant Us card sawevemaaadsls cntusucsar an cmcs April, May. 
MRE erate waa ca scsw ec Eee sa pepataow on nora cauaceneteenen ae at a to June. 
0s ARS eee eer ey repay ery pales .....-..| May, June. 
I rect ga Scant pcep Sewascedaestssuesslcmseeece capevare --| March to June. 
EE bis caan ke alienicpcocees chess basa caltacuies Salahe Scion -| April to July. 

EN ence Gi baucnees ones c<%Gnss bas Seduce vaeael sacs cues sseesel UO Meee 
Sea SUL cos eck aS oacuiee cabas cab raeg sak ccesie anya coscedesd June to September. 
POR ec ies oo seece cee cees Ses ee Ee ee iis aaas bee Rann kee ween dulce earce | July to September. 


_l As indicated by the dates, the time of ripening for any one species varies in different regions. In the 
South the ripening may occur in March, while in the cooler northern regions it may be deferred until June 


WHERE TO COLLECT. 


Middle-aged trees growing in the open, in fence corners, or along 
roadsides, and with broad-spreading crowns ordinarily produce seed 
in greater abundance than those growing in dense forests. Trees of 
this kind, when they are of vigorous growth, are among the best 
sources of seed. On areas where trees are being felled for lumber or 
other uses splendid opportunities are often afforded for seed collecting. 
When the trees are felled, seed borne in their tops is easily gathered. 


HOW TO COLLECT. 


Tree seed must necessarily be picked by hand. Seed of the oaks, 
hickories, walnut, beech, chestnut, often that of the locust, and 
sometimes that of other species, may be gathered from the ground. 
The seed of such trees as the ashes, cherries, cottonwood, willow, 
hackberries, sycamore, and basswood, which clings to the branches, is 
picked from the standing trees or from those felled in lumbering opera- 
tions. Pruning shears on a long pole or a home-fashioned iron hook, 
sharpened on its inner edge and fastened to a long pole, may often be 
used to advantage in clipping the seed from standing trees. Some- 


times, with the aid of a hook or a rope thrown over a branch, the | 


seed may be pulled down within reach. Professional seed gatherers 
often climb the trees to reach the seed. 


SEED EXTRACTION. 


The fruit of some hardwood trees requires special treatment to | 
separate the seed from the fleshy covering, pod, or hull. 
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The fruit of osage orange, mulberry, the cherries, cucumber, holly, 
Be black gum, Kentucky coffeetree, honey locust, and others of a 
: fleshy nature, needs to be macerated in water until the seed can be 
washed out. It should then be dried in a cool, shady place. 
Sort The fruit of the black locust readily yields its seed if it is placed in 
me a sack or on a smooth surface and lightly flailed. 
able When fairly dry, the hulls of the pignut, shellbark, shagbark, and 


ust, 





e at ; Z A : ; : 
the mockernut hickories will fall off in handling. The thin hulls of 
other hickories need not be removed. The soft hulls of black walnut 
may be removed by hand, by running the nuts through a close-set 
L 
In the 
1 June 
long 
seed ; ae 
es of etre LT HHS 
best ee ae aM | i 
er OF < ; 
‘ting. 
ered. 
k FiG. 11,—Black locust plantation,9 years old. Trees 3 to 6 inches in diameter, 35 feet in height. 
Oaks, Knox County, Ind. 
, and ' 
ound. | cornsheller, or by allowing the nuts to lie on the ground in a sheltered 
‘llow, | place until the hulls rot or are destroyed by a small maggot that often 


hes, is | attacks them. This maggot does no harm to the nut itself. 


pera- SEED STORAGE. 


hook, 

ten be The best time to sow seed, either in the nursery or on the permanent 
Sie slanting site, is soon after it is ripe. When this is not possible, the 
Some g ; 


h, the | seed must be stored until spring. Seed that matures in the spring 
herers | and early summer, that of the willows, poplars, most of the elms, 
river birch, and red and silver maples, does not retain its vitality well 
ifstored. It should be sown as soon after ripening as possible. Most 
of the late-maturing hardwood seed may be successfully stored until 
the following spring. 


ent to 
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The principal considerations regarding seed storage are that the 
seed must not be allowed to dry out excessively, because this impairs 
its power to germinate; and that it must not be kept at the same 
time moist and warm, because this induces premature germination, 
or molding and deterioration. Seed should not be stored in a warm 
place. Cold storage of some kind is essential. 


COLD DRY STORAGE. 


Some kinds of hardwood tree seed may be stored dry without de- 
teriorating greatly, provided the temperature is constantly near the 
freezing point or lower. Among such is the seed of the catalpa, 





Fic. 12.—Red mahogany (Eucalyptus resinifera), 11 years old. Trees 14 to 18 inches in diameter, 60 
to 65 feet in height. Brevard County, Fla. 


honey locust, osage orange, and boxelder. After the seed coat is 
thoroughly dried by exposure to the air for a few days, the seed may 
be placed in sacks and hung up out of the reach of rats, mice, squirrels 
and chipmunks, in some outbuilding or in the attic where the tem- 
perature will remain low through the winter. 


COLD MOIST STORAGE, 


Cold moist storage is probably the most suitable for all kinds of 
hardwood tree seed, provided the temperature can be kept at the 
freezing point or lower. Even seed that can be stored dry will, if 
stored under cold moist conditions, germinate more quickly when 
sown. Cold moist storage is particularly well adapted for the seed 
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of walnut, oaks, hickories, chestnut, beech, basswood, sugar maple, 
and some other trees, the seed of which does not keep well if stored 
dry. If a large quantity of the nut seed is to be stored, it may 
simply be thrown on the ground after the advent of cold weather, in 
a layer 2 or 3 inches deep, and covered with sand, leaves, or forest 
litter, and then with a layer of dirt. The dirt should be rounded off 
so that water will not stand on it, and the whole pile may be covered 
with boards to prevent the soil from being washed away. It may be 
preferable to dig a shallow pit 6 inches or more in depth, in which to 
place the seed, and then use the same method of covering. In either 
case, the situation se- 
lected should be such 
that water will not 
collect and stand upon 
the pile. 

When there is only 
a small quantity of 
seed, or when the seed 
itself is rather small, 
it may be stored in 
a box of moist sand. 
First, a layer of sand 
about 1 inch deep 
should be put in the 
box, then a layer of 
seed 1 inch thick, an- 
other layer of sand, ‘ " 
and so on until the ine me 
box is full. The box os 
should be buried out § ch tat smote 
of doors, at a depth $ 
of a foot or more, 
and covered with ™ : — on 


] saves and soil. A Fic. 13.—Three-year-old black locust and Chinese elm in a mixed 
hardwood shelterbelt, Greer County, Okla. 


ly 


ee 





well-drained location 
should be chosen. In the spring the sand may be separated from the 
seed by screening. Very small seed, such as that of birch, may be 
placed loose in small cloth sacks and these alternated with layers of 
sand. 

Seed stored in any one of these ways should be examined occasion- 
ally to see that it is not being disturbed by rats or mice. It must be 
watched very carefully in the spring, for, with the coming of warm 
weather, it is likely to germinate or to mold and heat. It must be 
sown either in the nursery or in the field at the very earliest possible 
opportunity after the frost is out of the ground in the spring. 
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Possibly the chief objection to both of these methods of storage out 
of doors is that most kinds of seed can be kept over only one winter, 
because with the coming of warm weather, the seed will begin to 
sprout. The seed of a few trees, however, such as the hawthorns, 
hollies, and black walnut, often does not germinate readily the next 
spring. This seed may be stored in moist sand in a cool place even 
until the second spring. 

TABLE 7.— Method of storage suitable for different kinds of tree seed. 


| 
| Can not be stored; should be sown at 


Cold and dry.! Cold and moist. once 
Birches. Alder. River birch. 
Black locust. Ashes. Blue beech. 
Boxelder. Basswood. Elms (except cedar elm and southern 
Catalpa. Beech. red elm). 
Black cherry Black gum. Ironwood. 
Holly. Black walnut. Red maple. 
Honey locust. Butternut. Silver maple. 
Kentucky coffeetree. Chestnut. Poplars. 
Mulberry. Cucumber. Willows. 
Osage orange. Dogwood. | 

Cedar elm. 


Southern red elm. 
Hackberry. 
Hawthorn. 
Hickories. 

Sugar maple. 
Oaks. 
Persimmon. 

Red gum. 
Sycamore. | 
Yellow poplar. 





' While the species listed in this column will withstand cold and dry storage, cold and moist storage 
would be preferable for most of them. 


GROWING THE SEEDLINGS. 


While some hardwood seedlings may be grown without great 
difficulty, the production of others, such as the eucalypts, should 
be left to the professional nurseryman. If a man’s time and the 
actual expense connected with growing hardwood seedlings are 
considered, it may often be no cheaper to grow than to buy them. 
When home-grown, however, the seedlings are at hand when wanted, 
and this is a distinct advantage. 


LOCATION OF SEED BEDS. 


The seed beds should be located in good, well-drained, preferably 
loamy soil, in any convenient place. Proximity to woods or brushy 
areas should ordinarily be avoided, because these places harbor 
mice, chipmunks, or squirrels, which may disturb the seed. Prox- 
imity to the farm dwelling is desirable, because rodents are less 
likely to be abundant there. 


PREPARATION OF SEED BEDS. 


As with beds for vegetable crops, the soil should be spaded or 
plowed up and then well pulverized with harrow or rake. The 
smaller the seed to be sown the more thorough should be the prepara- 
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tion of the soil. Fall plowing, followed by spring spading and raking, 
will result in the soils being more mellow than if spring spading and 
raking only are practiced. Thorough preparation of the beds will 
result in better germination of the seed and better growth of the 
seedlings. 
SOWING THE SEED. 
METHOD. 


Although in commercial operations the practice of broadcasting 
hardwood seed of many species is often followed, it is believed that 
in a small farm nursery it will ordinarily be more satisfactory to sow 
most kinds of seed in 
drills. These drills 
may be 2 or 3 feet 
apart to permit horse 
cultivation, or they 
may be spaced as 
closely as 10 or 12 
inches. In the latter 
case, hand cultivation 
will be necessary. 
Those trees which may 
need shade (p. 27) 
should be grown in 
closely spaced rows. 
Less work and ex- 
pense will then be en- 
tailed in providing the 
shade than is neces- 
sary when the rows 
are 2 or 3 feet apart. 

The seeds should be 
sown at a depth equal 
to two or three times 
their own thickness 
and close enough in 
the drill so that from 12 to 15 seedlings to the linear foot will result. 
Ordinarily, the drill need not be more than half an inch wide. In 
some cases, however, a drill of that width will result in crowding 
the seed. This is true for the seed of yellow poplar, only a small 
proportion of which sprouts (see Table 7); for seed with large wings, 
such as that of maples, catalpa, and ashes; and for seed of large 
size, such as that of walnut, butternut, chestnut, and some of the 
oaks. In all such cases the drills should be 2 or 3 inches wide, or 
wider if necessary, so that the seed may be distributed in them 
without crowding. 
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Fig, 14.—Hardy catalpa plantation, 21 years old. Iowa County, Iowa. 
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With small or thin seed, such as that of birch, elm, or sycamore, 
the best results, perhaps, will be secured by sowing broadcast and 
rather thickly over the beds, pressing the seed into the loose soil by 
means of a board, and covering it very lightly with soil and a light 
mulch of leaves or straw. Nearly any seed may be broadcasted, 
if that is desired. 

THE USE OF SPROUTED SEED. 

Because of the long taproot formed by the nut-bearing trees, and 
the consequent loss that ordinarily attends the transplanting of 
seedlings to the field, an experiment conducted by the Pennsylvania 
Forest Commission is of interest. Seed of white oak, black walnut, 
butternut, hickory, and red ash was stored over winter and stratified 
thinly in the spring. After the seed began to germinate and the 
root had developed to a length of from 2 to 4 inches, from 1 to 2 
inches of this was pinched off. When the seed was planted, a very 
fibrous, stocky root system developed, the usual long taproot being 


absent. 
NUMBER OF SEED TO SOW. 


The number of seed to sow per foot depends upon the percentage 
of germination. This varies considerably, but Table 8 shows approx- 
imately the proportion for different species. 


TABLE 8.— Number of seed to sow per running Joot of row to secure 15 seedlings to the foot 








Propor- | Number Propor- | Number 









tion of of seed tion of of seed 

Kind of tree. seed that] tosow Kind of tree seed that to sow 

will | tothe will | tothe 

sprout. foot. sprout. foot 

Yellow poplar. ....... Sicvseese 150 || Honey locust................. "5 23 
PORE C ss pcvecedexeccssecnc Mt) SOON. cawverawesesecsenncess : 15 23 
MINN oh oc cawukaneeshion h Oe i aOR tana topes ote ne cas é 3 20 
CR Ce saab Lsobbveschves hoe ; 30 | Black walnut................. i 20 
Mulberry ........ bb sec Juwwnwe SO'}| POMGUEIUE 5 cn. sce eseescees : { 20 
iankrhinbasach kins ens e=se : 25 || Hardy cateie................ : 20 
a eee eee a j 20 
Kentucky coffectree.......... : 25 || Onestnut... ..........- i 20 
ML ccnascsnetnsudevapcase 3 25 Hackberry } 20 
CRON. cookkcsccarescae 5 23| Hickory..... 3 20 
MRD scusubbessbeeccesesesesece 5% 23 |) OSABO OTANBC. ...060000<0c0seee 3 20 


In the case of yellow poplar, for instance, which has a germina- 
tion of only 10 per cent, it would be necessary to sow 150 seeds to 
the foot to obtain 15 seedlings. Only 50 seeds to the foot would 
be necessary for sycamore, which has a germination of 30 per cent. 

The number of seeds to the pound of the more important species 


is about as follows: 
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TABLE 9.—Approximate number of seed to the pound! 













Number | Number 
Kind of tree. of seed to Kind of tree. | of seed to 
the pound. | the pound. 
sgaenia | 

PIO SNS sien sus vdscemubecacs 15; O00: PEBORDOITY occ cé ccc cccsciwscccésaanses | 2,600 
SPIO UIR Soe S Ses acs cidewadenet 7,000 || Bitternut hickory......... 5 110 
NSO a Locus Sa sicwicecouwsashicdedcred 16,000 | Mockernut hickory | 110 
PURER Se og en ose e eect weuecce 6,000 || Pignut hickory.................. ms 200 
MRR obese oot lees cass sens oUes 6,000 |} Shagbark hickory ..................... 90 
MURR os nee ee oo soe Gane 1,400 |} Shellbark hickory..................... | 80 
Black or sweet birch. ................. A885, 000) || BOMGY LOCust.c..0 5.5.00 sc caececscaces 3,900 
AE RR oe ag eh ee 425,000 || Kentucky coffeetree .................- 230 
RP POUR eS oda anm act rknradsse eet FOU; 0001] ROG RADIO na veins ssc wsnncscesadeccscees 18, 000 
AM PII eso cnhdis so nce ees Seiekees 2,500 |] CMV Or MIMIC. yscceevicctasccsaccsccwds 2,400 
SO een DEO OUR MADINO mccccicsccsccvcesevesvecus 7,200 
BRIE RP GITNG Sos ooo cde neecwedeessc 25-35 || Russian mulberry..................... 200, 000 
Se teks Gdadiidicwiccaca cuvaxea 1G, Me MH SOMOMUTILIG OOo xin n'a<so ocneceee vidas evac 180 
Butternut... ......... Eweaoeiccn Sewaiees RO AO [FE OG Be be cancesc cess ccsstees cuss me 380 
SEMSE PROLOG: oso c sp acwaccceesteccuse 19,500 || Red oak... | 125 
IMI posses oes caceavalens coebeae 4,500 || Scarlet oak........ 260 
ans. seaxhchdadbascedessiane 100-150 | Swamp white oak 160 
CAPNET I Sines oo pd ete eaccuadedees L GO CUO MN RU MINE soe eowesincdescreswceducenc 210 
UNITE vie's's\sie's «\siaia'cic esse cin'm's 2 S000 || OSASROTONEO. aon: caecccccccecssecenses 12,500 
ted elm.... ae ‘ igre DOO 1) MUNN UN dial sinialac'e sei sedvncedescucan es 175, 000 
MV IMNONIE Ries oso se cesd ad sa ssbuceeawce 94,000 | Syeamore..... Wedcasiseeactmastieteeeee 170, 000 
Eucalyptus (blue gum). .......-...... FID 080} ROMOW. POMNAN secs ccs on necnnne 18, 500 


1 Includes that portion of the fruit which is generally sown. 
SEASON TO SOW. 


Seed which ripens in the spring or early summer (see Table 1) 
shouldbe sown at that time. That which ripens in the autumn 
may be sown then, or stored until spring. Fall sowing is in most 
regions preferable for all species, if the seed beds can be adequately 
protected against rodents. It is especially true for such seed as that 
of the chestnut or the white oaks, which may lose their vitality if 
stored over winter. Fall sowing should be deferred until just 
before cold weather sets in. If seed is sown early in the fall, and 
warm weather follows, the seed may sprout and later be killed by 
the cold of winter. Spring sowing should be done just as soon 
as the frost is out of the ground. 

It is generally advisable to mulch fall-sown seed beds with 2 or 
3 inches of forest leaves or litter. Straw may also be used. This 
mulch will prevent the rains from washing out the seed and will 
also prevent the ground from alternately freezing and thawing, 
and heaving out the seed. The mulch should be removed as soon 
as the seedlings begin to appear in the spring. 


METHODS OF HASTENING THE GERMINATION OF SEED. 


Seed coats which are nearly impermeable to water are often the 
cause of delay in sprouting. Fall sowing, or the cold moist storage 
of the seed over winter, gives a long period for absorbing moisture. 
The seed will then usually sprout promptly the following spring or 
summer, Sprouting is sometimes hastened by soaking the seed for 
several days in cold water. If stored dry and intended for sowing 
in the spring, the bony-coated seed of black locust, honey locust, 
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and Kentucky coffeetree, just before sowing, should be placed in 
water heated nearly to the boiling point. After the seed has swollen, 


it should be removed and sown at once. The operation should be 
repeated for the seed which does not swell on the first immersion. 


Fic. 15.—Black walnut plantation. Indiana. 


LENGTH OF TIME REQUIRED FOR SPROUTING. 


Some seeds sprout in a few days, others not for several weeks, 
and still others often not until the second season, particularly if 
they are stored dry over winter and then sown in the spring. Among 
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those which are likely to lie over for a year are basswood, holly, 
black locust, Kentucky coffeetree, and honey locust. If stored dry 
and sown in the spring, a portion of the seed of some trees may 
sprout the first year and an additional portion the following year. 
Among these are hackberry, blue beech, ironwood, cucumber, black 
walnut, beech, osage orange, black cherry, white ash, boxelder, 
cucumber tree, yellow poplar, sycamore, and sugar maple. 


CARE OF SEED BEDS. 
WATERING. 

If water is available and can easily be applied, it is advisable to 
keep the seed beds moist until the seeds sprout, and later to water 
the seedlings when the beds become dry. It will usually be unneces- 
sary to water seed sown in the fall. Such seed will absorb moisture 
during the winter and with the coming of warm spring weather will 
sprout quickly. Watering of the seedlings should be discontinued 
after midsummer, in order that they may harden up properly before 
the fall frosts. 

PROTECTION. 

Seed beds must, of course, be protected against live stock and 
sometimes against field mice or other rodents. Two or three house 
cats usually afford some protection against the latter, but sometimes 
resort must be had to small traps. If birds become troublesome they 
must be scared away or shot. 

SHADING. 


Seedlings of most hardwood trees will need no shade in the seed 
beds; but those of the beech, birch, red gum, white ash, sugar maple, 
slippery or red elm, hackberry, and mulberry, are likely to be damaged 
by intense sunlight, and, when this appears to be the case, should be 
supplied with partial shade. A covering of brush or tree branches in 
leaf will usually be sufficient. If this is lacking, shade frames of 
some kind that will cut off about half of the sunlight from the seedlings 
should be constructed. Some nurserymen use shade frames made by 
nailing lath spaced about 1} inches apart on a rectangular frame. 
The growing of such seedlings under somewhat open woods should 
prove successful. 

WEEDING AND CULTIVATION. 

The beds should be weeded and cultivated several times during 
the growing season. Horse cultivation may be practiced where the 
rows are spaced widely. In beds seeded broadcast cultivation is, of 
course, impracticable. 


REMOVING SEEDLINGS FROM SEED BEDS. 


Hardwood seedlings 10 inches or more in height are large enough 
for field planting. Most of them reach this size in one growing 
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season. Some, including the seedlings of black cherry, cucumber 
tree, yellow poplar, basswood, sugar maple, red gum, black gum, 
red mulberry, birch, and beech, may have to remain in the seed 
beds two years or more. In digging them from a farm nursery the 


2 


spade is the most effective tool. Care should be taken to injure the 
roots as little as possible, and to secure practically all of them. 
Injured portions of the roots should be cut off with a sharp knife. 
The seedlings should not be dug until the time for planting them in 
their permanent locations. Digging them and exposing the roots 
to the air for some time may kill them. Even when they are being 
transported to the planting site, the roots should be covered with 
wet burlap, wet straw, moss, or other similar material. 


SOURCES OF INFORMATION AND ADVICE FOR THE 
PLANTER. 

Many of the States now have forestry departments. A few have 
forest extension specialists. The men connected with the work are 
familiar with local conditions, and are able and willing to answer 
inquiries concerning planting or other forestry problems from people 
residing in the State. In some cases they can arrange to visit a 
farm and give advice on the ground. The addresses of these forestry 
departments or officers follow: 

Sources of information concerning tree planting. 


Alabama.-—State Forester, Montgomery. 

Arkansas.—State Forester, Little Rock. 

California.—State Forester, Sacramento. 

Colorado.—State Forester, Fort Collins. 

Connecticut.—State Forester, Hartford. 

Connecticut.—Forester, State Agricultural Experiment Station, New Haven. 
Delaware.—State Forester, Dover. 

Florida.—State Forester and Park Executive, Tallahassee. 

Georgia.—State Forester, State Capitol, Atlanta. 

Hawaii.—-Territorial Forester, Honolulu. 

Idaho.—School of Forestry, Moscow. 

Illinois.—State Forester, Springfield. 

Indiana.—State Forester, Indianapolis. 

lowa.—Forestry Department, Iowa State College of Agriculture, Ames. 
Kansas.—State Forester, Manhattan. 

Kentucky.—State Forester, Frankfort. 

Louisiana.—State Forester, New Orleans. 

Maine.—Forest Commissioner, Augusta. 

Maryland.—State Forester, 1411 Fidelity Building, Baltimore. 
Massachusetts.—State Forester, 20 Somerset Strect, Boston. 
Michigan.—State Forester, Lansing. 

Michigan.—Forestry Department, Michigan Agricultural College, East Lansing. 
Mississippi.—State Forester, Jackson. 

Missouri.—State Forester, Jefferson City. 

Minnesota.—State Forester, St. Paul. 

Montana.—State Forester, Missoula. 

Nebraska.—Extension Forester, College of Agriculture, Lincoln. 

New Hampshire.—State Forester, Concord. 

New Jersey.—State Forester, Trenton. 

New York.—Superintendent of Lands and Forests, Conservation Commission, Albany. 
North Carolina.—State Forester, Raleigh. 

North Dakota.—-State Forester, Agricultural College, Bottineau. 
Ohio.—State Forester, Wooster. 

Oklahoma.—State Forester, Oklahoma City. 

Oregon.—State Forester, Salem. 

Pennsylvania.—Secretary, Department of Forests and Waters, Harrisburg. 
Puerto Rico.—Insular Forester, Rio Piedras. 

Rhode Island.—Chief, Bureau of Forestry, Providence. 

South Carolina.—State Forester, Columbia. 

South Dakota.—Director of Extension, State Agriculturai College, Brookings. 
Tennessee.—State Forester, Nashville. 

Texas.—State Forester, College Station. 

Utah.—Director of Extension, State Agricultural College, Logan. 
Vermont.—State Forester, Montpelier. 

Virginia.—State Forester, University. 

Washington.—Director, Agricultural Experiment Station, Pullman. 

West Virginia.—State Forester, Charleston. 

Wisconsin.—State Conservation Department, Madison. 

W yoming.—Director, State Experimental Farm, Laramie. 
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